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SUMMARY

This Work Plan provides a framework and guidance for conducting supplemental remedial
investigation (RI) sampling at Operable Unit (OU) 2C at Alameda Point, Alameda, Califomia.

OU-2C consists of Installation Restoration Sites 5, 10, and 12. Previous investigations at these
sites indicated the presence of chemicals of potential concern in soil and groundwater. However,
further investigation is needed to address identified data gaps, and will require sampling of soil
and groundwater to complete the characterization of the nature and extent of contamination and
monitoring of groundwater levels to assess the direction of groundwater flow at the western
margin of OU-2C and tidal influence between Seaplane Lagoon and OU-2C. Soil and
groundwater samples and subslab soil gas samples beneath Building 5 will be collected to assess
potential risk to human health and the environment.

The following field activities, designed to meet the supplemental RI objectives, are described in
this Work Plan:

• collection and analysis of soil samples from two depth intervals (between the surface
and top of the water table) up to 100 direct-push sampling locations

• collection and analysis of soil samples from three depth intervals (between the
surface and top of the water table) at up to 97 direct-push sampling locations,
including an estimated 44 step-out sampling locations

• collection and analysis of soil samples from four depth intervals at 8 direct-push
_, sampling locations

• collection and analysis of discrete groundwater samples at one depth interval
(10 to 15 feet bgs) from 7 direct-push sampling locations (of the 205 total direct-push
sampling locations described above)

• collection and analysis of discrete groundwater samples at two depth intervals
(10 to 15 feet bgs and 25 to 30 feet bgs) from 34 direct-push sampling locations
(of the 205 total direct-push sampling locations described above)

• collection and analysis of a discrete groundwater sample at one depth interval
(4 to 8 feet bgs) from two direct-push sampling locations, and at two depth intervals
(10 to 15 feet bgs and 25 to 30 feet bgs) from 2 direct-push sampling locations

• collection and analysis of discrete groundwater samples at two depth intervals
(10 to 15feet bgs and 25 to 30 feet bgs) from 10 direct-push step-out sampling
locations

• collection and analysis of subslab soil gas samples from 100 locations beneath
Building 5

• installation of up to 15 groundwater monitoring wells

• collection and geotechnical analysis of soil samples from one depth interval
(10 to 15 feet bgs, 25 to 30 feet bgs, or 60 to 70 feet bgs) at 6 of the 15 groundwater
monitoring well locations

WorkPlan- SupplementalRI SamplingatOU-2C,AlamedaPoint pagei
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Summary

• collectionand analysisof groundwatersamplesfromup to 15new andup to
14existinggroundwatermonitoringwells

• installationof up to eightpiezometersor piezometerpairs foraquifertesting

An RI report will be prepared to present results, conclusions, and recommendations for the site
under a separate task order.

In an effort to finalize the RI phase, a key objective of this Work Plan is to work collectively
with the regulatory agencies during the planning phase. This Work Plan and attachments include
regulator-approved decision flow charts/logic trees to assist the field team in making real-time
decisions for additional investigation (e.g., decision rules to step out). At the completion of the
scope of work for this supplemental RI sampling, it is anticipated that no additional field
activities will be required to complete the RI phase.

page ii Work Plan - Supplemental RI Samplingat OU-2C, Alameda Point
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ACRONYMS/ABBREVIATIONS

AOC area of concern
AST aboveground storage tank

B(a)P benzo(a)pyrene
BEI Bechtel Environmental, Inc.
bgs below ground surface
BSU bay sediment unit

CAA corrective action area
CERCLA Comprehensive Environmental Response, Compensation, and Liability

Act

CLEAN Comprehensive Long-Term Environmental Action Navy
COC chemical of concern
COPC chemical of potential concern
CPT cone penetrometer test
CSM conceptual site model
CTO contract task order

DCA dichloroethane
DCE dichloroethene

_' DNAPL dense nonaqueous-phase liquid
DTSC (California Environmental Protection Agency) Department of Toxic

Substances Control

EBS environmental baseline survey
ESL environmental screening level

°F degrees Fahrenheit
FWBZ first water-bearing zone

GAP generator accumulation point

IR InstallationRestoration(Program)
IWTP industrialwaste treatmentplant

Ixg/L micrograms per liter
mg/L milligrams per liter
MSL mean sea level

NADEP Naval Aviation Depot
NAS Naval Air Station
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Acronyms/Abbreviations

OU operable unit
OWS oil/water separator
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PCB polychlorinated biphenyl
PCE tetrachloroethene
PG Professional Geologist
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PRG preliminary remediation goal

RAPP Removal Action Project Plan
RCRA Resource Conservation and Recovery Act
RI remedial investigation
RNS ribbon nonaqueous-phase liquid sample
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SPH six-phase heating
SSHP site-specific safety and health plan supplement
SVOC semivolatile organic compound
SWBZ second water-bearing zone

SWMU solid waste management unit _lf

TCA trichloroethane
TCE trichloroethene
TDS total dissolved solids
TPH total petroleum hydrocarbons

U.S. EPA United States Environmental Protection Agency
UST underground storage tank

VOC volatile organic compound

Water Board San Francisco Bay Regional Water Quality Control Board

pageviii WorkPlan- SupplementalRISamplingatOO-2C,AlamedaPoint
05/01/07 1:15 PM Iwk:\wordixocesslngVepoas'_-to-O93_workplan_703Oa.doc



CLEAN 3
CTO-0093/0203

May 2007

Section 1

INTRODUCTION

This Supplemental Remedial Investigation (RI) Work Plan describes site characterization
activities at Operable Unit (OU) 2C at Alameda Point, Alameda, California. Bechtel

Environmental, Inc., (BEI) prepared this Work Plan for Base Realignment and Closure Program
ManagementOffice West underContractTask Order (CTO)-0081of the ComprehensiveLong-
Term Environmental Action Navy (CLEAN) 3 Program, Contract No. N68711-95-D-7526.

This Work Plan and its supporting attachments describe the objectives, scope, rationale,
procedures, and methods that will be used to perform site characterization activities at OU-2C.
Figures are provided behind tabs following the text. The location of Alameda Point and OU-2C
are presented on Figures 1-1 and 1-2, respectively. The following study areas shown on Figure 1-3
will be investigated at OU-2C:

• 6 evaluation areas requiring further field activities

- Evaluation Area 1: OU-2C groundwater impacted by volatile organic
compounds (VOCs), metals, and cyanide; and potentially impacted by
radium-226 and radium-228 beneath Building 5 and by 1,4-dioxane

- Evaluation Area 2: soil and groundwater in the vicinity of Building 2
(former dry cleaning operations, including Naval Air Station [NAS]
generator accumulation point [GAP] 05)

- Evaluation Area 3: soil beneath the southern portion of Building 5
_,, (plating shop, foundry, etc.)

- Evaluation Area 4: soil beneath the Aircraft Maintenance Line and adjoining
shop area in the northern portion of Building 5

- Evaluation Area 5: soil south of Building 5

- Evaluation Area 6: soil east of Building 5

• 13 data gap areas

- IR Site 5: Buildings 6, 34, 43, 44, 102, 282, 347, 405, 415, 500, and 505

- IR Site 5: polynuclear aromatic hydrocarbon (PAH) data gap area and former
materials storage area south and east of Building 44

- IR Site 10: Building 400 hangar floor

• 22 solid waste management units (SWMUs)

- 4 oil/water separators (OWSs) (OWS 005, OWS 006A, OWS 006B, and
OWS 010)

- 1 aboveground storage tank (AST) (AST 005G, removed)

- 4 solvent distillation units (M-01, M-02, M-05, and M-08)

- 1 coolant recovery system (M-09)

- 9 Naval Aviation Depot (NADEP) GAPs (NADEP GAPs 02, 04, 17, 20, 25,
27, 31, 57, and 70)

- 1 NAS GAP (NAS GAP 01)

WorkPlan- SupplementalRI SamplingatOU-2C,AlamedaPoint page1-1
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V

- 1 Resource Conservation and Recovery Act [RCRA] area of concern (AOC)
(AOC005;also knownas undergroundstoragetanks [USTs]5-2 and5-3, both
removed)

- 1RCRAUST(UST[R]-02,also knownas USTs6-1 and 6-2;both removed)

Historical background information provided in this Work Plan was prepared by SulTech, a joint
venture of Sullivan Consulting Group and Tetra Tech EM Inc., and was presented in the draft
RI Report submitted to the regulatory agencies in July 2005 (SulTech 2005). This background
information has been extracted from the 2005 draft RI Report directly into Sections 2, 3, and 4 of
this Work Plan, without independent verification by BEI.

1.1 PROJECTPURPOSE
OU-2C consists of Installation Restoration (IR) Sites 5, 10, and 12. Previous
investigations at these sites indicated the presence of chemicals of potential concern
(COPCs) in soil and groundwater. However, further investigation is needed to address
identified data gaps, and will require sampling of soil and groundwater to complete the
characterization of the nature and extent of contamination and monitoring of groundwater
levels to assess the direction of groundwater flow at the western margin of OU-2C and
tidal influence between Seaplane Lagoon and OU-2C. Soil and groundwater samples and
subslab soil gas samples beneath Building 5 will be collected to assess potential risk to
human health and the environment.

The Navy and other decision makers will use RI results, along with other site-specific
information, to support future decisions related to the site. Upon completion of the scope
of work described in this Work Plan, it is anticipated that no additional field activities
will be required to complete the RI phase.

1.2 SCOPEOF EFFORT
The field activities described in this Work Plan include the following:

• collectionand analysisof soil samplesfrom twodepth intervals(betweenthe
surfaceand top of the watertable)at up to 100direct-pushsamplinglocations

• collectionand analysisof soil samplesfromthreedepth intervals(betweenthe
surfaceand top of thewater table)at up to 97 direct-pushsamplinglocations,
includingan estimated44 step-outsamplinglocations

• collectionand analysisof soil samplesfromfour depthintervalsat 8 direct-push
samplinglocations

• collectionand analysisof discretegroundwatersamplesat one depth interval
(10to 15feet belowgroundsurface[bgs])from7 direct-pushsamplinglocations
(ofthe 205totaldirect-pushsamplinglocationsdescribedabove)

• collectionand analysisof discretegroundwatersamplesat twodepth intervals
(10to 15feetbgs and25 to 30 feetbgs) from34 direct-pushsamplinglocations
(ofthe205total direct-pushsamplinglocationsdescribedabove)

page1-2 WorkPlan- SupplementalRISamplingatOU-2C,AlamedaPoint
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• collection and analysis of a discrete groundwater sample at one depth interval
(4 to 8 feet bgs) from two direct-push sampling locations, and at two depth
intervals (10 to 15 feet bgs and 25 to 30 feet bgs) from two direct-push sampling
locations

• collection and analysis of discrete groundwater samples at two depth intervals
(10 to 15feet bgs and 25 to 30 feet bgs) from 10 direct-push step-out sampling
locations

• collection and analysis of subslab soil gas samples from 100 locations beneath
Building 5

• installation of up to 15groundwater monitoring wells

• collection and geotechnical analysis of soil samples from one depth interval
(10 to 15feet bgs, 25 to 30 feet bgs, or 60 to 70 feet bgs) at 6 of the 15
groundwater monitoring well locations

• collection and analysis of groundwater samples from up to 15 new and up to
14 existing groundwater monitoring wells

• installation of up to eight piezometers or piezometer pairs for aquifer testing

The specific activities to be conducted for individual study areas are described in detail in
Appendix A1 to the Sampling and Analysis Plan (SAP) (Attachment A) and summarized
briefly here.

Evaluation Area 1 consists of groundwater beneath OU-2C that has been impacted by
chlorinated VOCs, hexavalent chromium and other metals, and cyanide. This area
encompasses approximately 36.8 acres located primarily within the boundaries of IR Site 5.
Evaluation Area 1 is located to the west of Buildings 6 and 32 and IR Site 12, and also
includes the portion of IR Site 10 north of Building 400 (Figure 1-3). The sampling plan
for Evaluation Area 1 addresses data gaps associated with:

• the possible presence of 1,4-dioxane;

• the possible presence of radium-226 and radium-228 beneath Building 5;

• levels of VOCs, hexavalent chromium and other metals, and cyanide within
source areas and levels of VOCs and metals at the downgradient margin of the
plume;

• the direction of groundwater flow at the western (downgradient) margin of the
plume and the potential for discharge of contaminants in groundwater at OU-2C
to surface water; and

• the potential for VOCs in groundwater beneath Building 5 to migrate to indoor
air.

Activities planned to address data gaps include the following:

• installation of up to 15new groundwater monitoring wells (shallower FWBZ
wells M05-13 through M05-16, deeper FWBZ wells L01 through L06, SWBZ

_, well D05-09, and, if needed, wells M05-17 and M05-18 at Building 2, and wells
M05-19 and/_,05-07to replace wells P-5-I-MW4S through P-5-1-MW4D)

WorkPlan- SupplementalRISamplingatOU-2C,AlamedaPoint page 1-3
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• collection and analysis of groundwater samples from new monitoringwells and
up to 13 existing monitoring wells (shallower FWBZ wells M05-01 through
M05-03, M05-05, M05-09, plus clustered wells P-5-I-MW4S through P-5-1-
MW4D, if present; and SWBZ wells D05-01 through D05-05)

• installation of up to eight piezometers pairs (shallower and deeper FWBZ) with
five pairs located between Seaplane Lagoon and OU-2C and three pairs located
west of OU-2C

• monitoring of water levels over a 25-hour period in monitoring wells (at up to
eight locations west, north, and south of Building 5) and piezometers (at eight
locations) to assess tidal influence between Seaplane Lagoon and OU-2C and
groundwater flow direction at the western margin of OU-2C

• subslab soil gas sampling on a grid containing 100 sampling points to provide
input for risk assessment of volatiles in groundwater beneath Building 5 that
may migrate to indoor air

Evaluation Area 2 consists of an approximate 0.9-acre area within the boundaries of EBS
Parcel45Ain the northeasterncomerof IR Site 5. EvaluationArea 2 includesa segment
of the eastern portion of Building 2 that contained a dry cleaning facility and associated
NAS GAP 05 (Figure 1-3). The sampling plan for Evaluation Area 2 addresses data gaps
associated with the extent and levels of VOCs previously reported in soil and
groundwater at this area. Activities planned to address data gaps include installation of
seven borings and collection of soil and discrete groundwater samples to be analyzed for
VOCs and 1,4-dioxane. If VOCs are present in discrete groundwater samples at
concentrations exceeding comparison criteria, two monitoring wells (of the 15
monitoring wells planned for Evaluation Area 1) will be installed and sampled.

Evaluation Area 3 consists of soil beneath the southern portion of Building 5, which
formerly housed plating shops, industrial wastewater drains, a foundry and heat treatment
area, and a rubber shop (Figure 1-3). The sampling plan for Evaluation Area 3 addresses
data gaps associated with:

• VOCs in the soil above the VOC groundwater plume;

• metals (particularly cadmium, chromium, hexavalent chromium, and lead) and
cyanide in soil and groundwater along industrial wastewater drains and metals in
soil beneath the eastern portion of Building 5;

• the possible presence of SVOCs, PAHs, PCBs, hexavalent chromium, and
cyanide (in addition to VOCs and metals) in soil beneath the former foundry and
heat treatment area and the former rubber shop; and

• the possible presence of total petroleum hydrocarbons (TPH), SVOCs, PAHs,
PCBs, hexavalent chromium and other metals, and cyanide (in addition to VOCs)
in soil and groundwater near the former location of AST 005H.

Activitiesplannedto addressdata gapsinclude installationof 42 boringsfor collectionof
soil samples and collection of discrete groundwater samples from the boring at the former
location of AST 005H, at three of the boring locations along the industrial wastewater

page1-4 WorkPlan- SupplementalRI SamplingatOU-2C,AlamedaPoint
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lines,andattheformerlocationsof thecyanideandchromiumeductorsumpsassociated
withtheformerplatingshop.

EvaluationArea 4 (Aircraft MaintenanceLine andadjoiningshoparea)consistsof soil
beneaththe northernportionof Building5, whichformerlyhousedactivitiesassociated
with aircraft paintingandmaintenanceplus an adjoiningbatteryacid shopandpaint-
mixing area(Figure1-3). "['hesamplingplanfor EvaluationArea 4 addressesdatagaps
associatedwith metalspreviouslyreportedin soilandthepossiblepresenceof chemicals
in soil andgroundwaterassociatedwith the formerbatteryacidshopand paint-mixing
area. Activities plannedto addressdatagapsinclude installationof 28 boringsfor
collectionof soil samplesandcollectionof discretegroundwatersamplesfrom one
boringattheformerbatteryacidshop.

EvaluationArea5 consistsof soil beneaththe areasouthof Building 5, whichformerly
housedBuildings261 and348,awastewaterpretreatmentarea,rWTP 5, anda hazardous
wastestoragearea,andwhichcontainstheTPH correctiveactionareas(CA&s)CAJ_-5B
(transferredto OU-2C) and C_-5C (Figure 1-3). The samplingplan for Evaluation
Area 5 addressesdatagapsassociatedwith VOCs in soil abovethe VOC groundwater
plume andhexavalentchromiumandothermetals, and cyanide (in additionto VOCs) in
soilandgroundwaterin thevicinityof theindustrialwastewaterlinesandBuildings261
and348. Activitiesplannedto addressdatagapsincludeinstallationof 20 boringsfor
collectionof soil samplesand collectionof discretegroundwatersamplesfrom three
bonngs.

Evaluation Area 6 consists of soil beneath the area east of Building 5, which includes
former CAA-5A (transferred to OU-2C) and the locations of USTs and ASTs (Figure 1-3).
The sampling plan for Evaluation Area 6 addresses data gaps associated with VOCs,
TPH, and PCBs in soil. Activities planned to address data gaps include installation of 9
borings for collection of soil samples.

In the event that analytical results for soil samples from Evaluation Areas 3 through 6
borings indicate the presence of constituents for which no previous groundwater
sampling has been conducted, discrete groundwater sampling may be required. The
decision logic for additional discrete groundwater sampling is provided in Appendix AI
to Attachment A. In the event that analytical results for discrete groundwater samples are
above comparison criteria, additional monitoring wells may be needed. The decision
logic for additional monitoring well installation is provided in Appendix A1 to
Attachment A.

Data gap areas consist of Buildings 6, 34, 43, 44, 102, 282, 347, 405, 415, 500, and 505
in IR Site 5, Building 400 in IR Site 10, and an area of PAH contamination south of
Building 44, which have been identified by the draft SulTech RI Report (SulTech 2005a)
or the regulators as requiring further soil and/or groundwater sampling data in order to
characterize any potential contamination (Figure 1-3). These data gap areas represent
either various small buildings or portions of buildings, or previous PAH sampling
locations which therefore were not defined as evaluation areas. The following borings
will be advanced to address the data gap areas:
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• threeboringsforcollectionof soilsamplesatBuilding6

• one boringfor collectionof soil anddiscretegroundwatersamplesat eachof
Buildings34,.43,44, 102,282,and 505

• threeboringsforcollectionof soilsamplesatBuilding347

• eight boringsfor collectionof soil samplesatBuilding400

• two boringsforcollectionof soil samplesat eachof Buildings405 and415

• one boring forcollectionof soil samplesat Building500

• three boringsfor collectionof soil samplesat the PAHarea

During the preparation of this Supplemental RI Work Plan, the Navy held meetings with
regulatory agency representatives in May and June 2006 and a site walk on April 18,
2006 to review each of the 69 SWMUs located within the boundaries of OU-2C.
Eighteen SWMUs have received agency concurrence for no further action. Twenty-six
SWMUs are proposed for no further action, based on the results of meetings with the
agencies. Three SWMUs are being addressed under the Navy's TPH Program. Twenty-
two SWM-Ushave been specifically identified for further sampling under this Work Plan,
and 14 of these 22 are located within Evaluation Areas 3, 4, 5, and 6 (Figure 1-3).
Activities planned to address SWMU data gaps include installation of one boring at each
SWMU for collection of soil and discrete groundwater samples. One additional boring
for the collection of soil samples will be advanced at each of the following locations:

• SWMUM-05at the locationof a crackin the concreteidentifiedduringthe
April 2006site walk

• NADEPGAP04 in theformerpainting-mixingareaidentifiedduringthe April
2006site walk

• NADEPGAP 17,NADEPGAP 27,and NADEPGAP31, for whichthere are
no historicalor plannedsamplingpoints within50 feet

In the event that analytical results for soil samples from a data gap building sampling
location, PAH data gap sampling location, or SWMU location axe above comparison
criteria, step-out soil sampling may be required. The decision logic for additional soil
sampling is provided in Appendix A1 to Attachment A. Additionally, step-out discrete
groundwater sampling will be considered if results of the planned discrete groundwater
sampling are above comparison criteria and are not consistent with the known nature and
extent of contamination. The decision logic for additional SWMU discrete groundwater
sampling is provided in Appendix A1 to Attachment A. In the event that analytical
results for discrete groundwater samples from a data gap building sampling location or
SWMU location are above comparison criteria, additional monitoring wells may be
needed. The decision logic for additional monitoring well installation is provided in
Appendix A1 to Attachment A.

In the event that analytical results for soil (or discrete groundwater, where applicable)
samples collected from the perimeter of grid-sampling areas (i.e., Evaluation Areas 3, 4,
5, and 6) indicate the presence of constituents for which no previous sampling has been
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conducted,or constituentsatconcentrationsexceedingcomparisoncriteria,step-outsoil
sampling(or discretegroundwatersampling)maybe required. The decisionlogic for
additional (soiVdiscmtegroundwater)samplingwill also apply for thesesampling
locations.

Soil and groundwater sampling locations are presented in Appendix A1 of Attachment A;
soil gas sampling locations are presented in the SAP. Newly collected and historical data
will be evaluated to interpret the nature and extent of COPCs at OU-2C as well as to
evaluate the potential risk to human health and the environment. An RI report will be
prepared to present results, conclusions, and recommendations for the site under a
separate task order. Figure 1-4 presents a draft outline for the RI report.

During meetings held on May 16 and June 15, 2006, the Navy and the regulatory
agencies discussed data gaps as identified by the regulatory agencies during their review
of the draft RI Report (SulTech 2005). During these discussions, the Navy and BEI
provided a response to the agencies' request for additional sampling within OU-2C.
Agency concurrence with the Navy's proposed approach to address each data gap (by
either sampling or by demonstrating that adequate data were already available) was
received during the June 15, 2006, discussion. A summary of the issues initially identified
as data gaps and agency concerns is included in Table F-I in Attachment F. This table
provides the resolution for each issue (e.g., further sampling or no sampling due to
adequate existing data). Additionally, issues related to specific media or chemicals that

_, do not represent data gaps are explained in Appendix A1 to the SAP.

Radiological assessment and the removal and/or abandonment of storm sewer lines
impacted by historical release of radioactive wastes are being addressed under a separate
contract. No supplemental RI field activities will be conducted for the storm drains and
associated areas identified under the Radiological Closeout Survey Report (TtEMI 2001a).

A specific concern that storm sewer lines discharging from IR Site 12 are a data gap
arises out of a typographical error in the draft RI Report (SulTech 2005) that indicated
that storm drains north and south of IR Site 12 discharge to Seaplane Lagoon at Outfall F.
As noted in Section 2.3.2 of this document, storm sewers at IR Site 12 discharge to
Seaplane Lagoon through Outfall G; the storm sewer lines discharging to Outfall G did
not receive radiological wastes.

1.3 ORGANIZATION

This Work Plan has been prepared by BEI using background information prepared by a
previous contractor; the following subsections explain the resulting format of this
document and describe the Work Plan organization.

1.3.1 ReportOrganization
This Supplemental RI Work Plan is organized into the following sections and
attachments.

_, • Section1 presentsthepurposeof theWork Plan and thescopeof activities
plannedfor characterizationof OU-2C.
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• Section 2 presents a general backgrounddiscussion for OU-2C, includinga
description of each study area site in OU-2C.

• Section 3 presents information about previous investigations at OU-2C.

• Section 4 presents references.

• Attachment A is the SAP, which describes the data quality objectives used to
systematically plan procedures and processes for implementing the field
investigation. The SAP also details the analytical methods and specifies the
quality assurance goals for those methods.

- Section 1.4of the SAP provides four tables summarizing data quality
objectives (DQOs), which were prepared in accordance with the U.S. EPA
seven-step DQO process, for evaluation areas (SAP Tables 1-6and 1-7),
OWSs and LISTs(SAP Table 1-8), and data gap areas and SWMUs (SAP
Table 1-9), respectively.

- Appendix A1 to the SAP provides area-specific descriptions, histories, and
proposed sampling rationales.

- Appendix A2 to the SAP includes tables (on a compact disk) that summarize
previous data collected within each OU-2C area.

• Attachment B is the Data Management Plan, which summarizes the procedures
for managing data collected during the field investigation to assure consistent,
accurate electronic input and storage of monitoring data.

• Attachment C is the Investigation-Derived Waste Management Plan, which
describes how wastes generated during field activities will be handled, stored,
and disposed.

• Attachment D is the Site-Specific Safety and Health Plan Supplement (SSHP),
which identifies site-specific conditions and potential hazards that may be
encountered during field activities. The SSHP also describes the measures that
will be implemented to protect the safety and health of workers performing the
field activities.

• Attachment E is the Risk Assessment Work Plan, which describes how human-
health and ecological risk assessments will be performed. The risk assessments
axecomponents of the supplemental RI for OU-2C.

• Attachment F presents the regulatory agencies' comments on the draft RI Report
(SulTech 2005) and a table summarizing OU-2C data gaps and the regulatory
agencies' concerns. The comments of the agencies on the draft RI Report
formed the starting point for this Work Plan.

• Attachment G presents the responses to regulatory agency comments on the
draft and draft final Work Plan for Supplementary RI Sampling at OU-2C.

• Attachment H presents the Radiological Work Instruction prepared by New
World Technology that will be used to support the field activities at OU-2C.
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1.3.2 Format Anomaly
Major portionsof Sections2, 3, and4 of this SupplementalRI Work Plandocument
appearin italictypeto indicatetext (includingtables)drawndirectlyfrom theSulTech
draft R1Report(SulTech2005). This texthasbeenextractedfrom the 2005SulTech
reportwithoutindependentverificationandwithoutmodificationof the formatby BEI,
exceptto changefigure numberswhereappropriate.All textandtablesthatappearin
regular (non-italic) type in these sections have been provided by BEI. After completion
of further sampling, the Navy plans to use the new data to update the information in these
sections, as appropriate, for inclusion in the revised RI report.

1.4 PROJECT TEAM

Successful implementation of the supplemental RI activities will be a collaborative effort
between representatives of the Navy and regulatory agencies, along with the CLEAN
Program team. The principal decision makers will be the Navy and its regulatory agency
parmers. Detailed information about the project team is provided in the SAP
(Attachment A), as follows.

• The names, roles, and contact information for the Navy and CLEAN Program
teamareprovidedin Table 1-1of theSAP.

• The overallorganizationandrelationshipsof theNavyand the teammembers
are illustratedon Figure 1-3of the SAP.

Regulatory agency representatives include project managers from the United States
Environmental Protection Agency (U.S. EPA), the California Environmental Protection
Agency Department:of Toxic Substances Control (DTSC), and the San Francisco Bay
Regional Water Quality Control Board (Water Board). These regulatory agency project
managers are responsible for overseeing and monitoring the progress of work and, in
conjunction with the Navy, approving decisions and recommendations pertaining to
supplemental RI activities at OU-2C.
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Section 2

SITE DESCRIPTION AND BACKGROUND

This section presents a general description of OU-2C and summarizes site description and
backgroundinformationfor eachof the sites in OU-2C. AppendixA1 to the SAP also includes
historical descriptions as they pertain to supplemental RI activities proposed for OU-2C.

Alameda Point is located at the west end of Alameda Island, which lies at the base of a gently
westward-sloping plain that extends from the Oakland-Berkeley hills on the east to the shore of
the San Francisco Bay on the west (Figure 1-1). OU-2C is located in the central portion of
Alameda Point and is comprised of three IR sites including IR Sites 5, 10, and 12 (Figure 1-2).

2.1 ALAMEDA POINT DESCRIPTION AND HISTORY

Originally a peninsula, Alameda Island was detached from the mainland in 1876, when a
channel was cut to link San Leandro Bay with San Francisco Bay. The area
encompassed by Alameda Point was historically a combination of submerged lands,
tideland, and dry land. Alameda Point occupies the flattest portion of Alameda Island,
with elevations ranging from sea level to 30feet above sea level Most of Alameda Point
was gradually filled using hydraulically placed dredge spoils from the surrounding San
Francisco Bay, Seaplane Lagoon, and Oakland Channel. The first documented filling of
tidal and submerged land began sometime during the 1890s. By 1927, the northern part
of what later became Alameda Point had been filled, chiefly with dredge materials from
U.S. Army Corps of"Engineers projects associated with the Oakland Harbor and other
harbors throughout the East Bay.

Before 1930, at least two large industrial sites, a borax processing plant and an oil
refinery, were located on the island near what is now the eastern end of Alameda Point.
The borax plant operated in the late 1800s to 1903. The refinery was constructed in
1879 and also ceased operations in 1903.

The filled land was partially occupied by the Alameda Airport, a city-owned facility, and
Benton Field, a minor U.S. Army Air Corps facility. The U.S. Department of the Army
acquired the Alameda Point site from the City and County of Alameda in 1930 and began
construction activities in 1931. The Navy acquired title to the land from the Army in
1936 and began building the air station called NAS Alameda in response to the military
buildup in Europe before World War II. NAS Alameda was commissioned on November
1, 1940. After the 1:941 entry of the United States into the war, more land was acquired
adjacent to the air station. Following the end of the war, NAS Alameda returned to its
original primary mission of providing facilities and support forfleet aviation activities.
Following World War II, NAS Alameda served as a critical component to support Navy
activities during the Korean War, the Vietnam War, and Operation Desert Storm (in
Kuwait). During its history, NAS Alameda housed approximately 60 military tenant
commands for a combined military/civilian work force of over 18,000 personnel.

The Navy began conducting environmental investigations at NAS Alameda in 1982 under
the Navy Assessment and Control of Installation Pollutants program, and an initial
assessment study assessed the entire base for potential areas where chemicals may have
affected soil or groundwater (Ecology & Environment, Inc. 1983). In 1988, the Navy
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converted its Navy Assessment and Control of Installation Pollutants Program into the
Installation Restoration Program to be more consistent with ComprehensiveEnvironmental
Response, Compensation, and LiabilityAct (CERCLA), and investigations were conducted
at Sites 5, 10, and 12 in a phased approach that continuedfor more than 15 years. Removal
actions and treatabilitystudies were also conducted under the CERCLAprogram.

In addition to CERCLA, Alameda Point also has been regulated under RCRA. RCRA
regulationsprovide for the "cradle-to-grave'" tracking of hazardous wastes by establishing
recordkeeping requirements for hazardous waste generation, transportation, storage, and
disposal. Alameda Point was listed in the May 1992 RCRA database as a large-quantity
hazardous waste generator and a treatment, storage, and disposalfacility.

In 1993, NAS Alameda was identifiedfor closure. In April 1994, the City and County of
Alameda signed a Joint Powers Agreement and established the Alameda Reuse and
Redevelopment Authority, which was recognized by the U.S. Department of Defense as the
responsible entity for submitting and completing the community reuse plan for NAS
Alameda. In 1997, the base closed, and the Navy began theprocess of property transfer to
the Cityand County of Alameda.

After NAS Alaraeda was identified for closure, an environmental baseline survey (EBS)

(Environmental Resources Management-West, Inc. 1994; International Technology
Corporation[IT Corp.] 2001a)was performed to identify the environmental condition of all
property affected by base closure, a program began to decommission all underground
storage tanks (USTs), and ongoing environmental cleanup programs were coordinated with
property conversion and reuse activities. As a part of the program to decommission all
USTs, total petroleum hydrocarbons (TPH) contamination was evaluated under the TPH
Program and corrective action areas (CAAs) were developed. The corrective action
program for these petroleum-impacted areas is overseen by Water Board, in cooperation
with DTSC and U.S.EPA.

In July 1999, U.S. EPA listed Alameda Point as a National Priorities List site
(U.S. EPA 1999). This listing invokes the remedial requirements of the National Oil and
Hazardous Substances Pollution Contingency Plan (U.S. EPA 1991) and requires
U.S.EPA's concurrence with uncontaminated property designations. The Navy also was
required to negotiate and sign an interagency agreement with U.S. EPA. Navy and
U.S.EPA signed the Federal FacilityAgreement in 2001.

2.2 SITE DESCRIPTION

OU-2C is located in the central portion of Alameda Point and occupies approximately
53 acres; OU-2C is comprised of IR Sites 5, 10, and 12. The majority of OU-2C is
occupied by buildings, with the remaining portions occupied by paved areas and limited
areas of open space.

2.2.1 Site 5 - Aircraft Rework Facility
Site 5 is located in the central portion of Alameda Point and contains Building 5, which
is also known as the Aircraft Rework Facility and is the most prominent site feature. The
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site is located approximately 1,200 feet north of Seaplane Lagoon (Figure 1-2); occupies
about 47 acres; and is roughly rectangular in shape. Thefollowing paragraphs describe
the major features of Site 5, which include Building 5, USTs, ASTs, fuel lines, OWSs,
polychlorinated biphenyl (PCB)-containing equipment sites, the storm sewer system, and
open space.

Building 5 was erected in two stages: the southern portion (Building 5) was erected in
the 1940s, followed some years later by the northern portion (Building 5A). For the
purpose of this report, both portions are identified as Building 5. The building was
closed in 1993, and is currently vacant; however, its past uses included cleaning,
reworking, and manufacturing of metal parts; plating, painting, and tool maintenance
operations; and specialty operations, such as the application of radioluminescent paint to
aircraft dial faces (Canonie Environmental 1990). The building contained a main paint
shop comprised of two paint bays and several smaller paint spray booths. In addition,
there was a plating shop with operations involving degreasing; caustic and acid etching;
metal stripping and cleaning; and chrome, nickel, silver, cadmium, and copper plating.

Between 1940 through 1972, the wastewaters from all Navy operations at Alameda Point,
including those in Building 5, were discharged directly to the nearest surface waters
through the storm sewer system. From the beginning of that time period through the
early 1960s, radioluminescent painting operations on the second floor of Building 5
discharged paint containing radium-226 into the storm sewer system leading from

_w' Building 5 into the Seaplane Lagoon. After 1972 and until 1991, the wastewater from the
plating shops was split into two waste streams: one for alkaline tanks and one for
cyanide tanks. The wastewater streams were kept separate until the cyanide stream was
treated in a cyanide destruction unit. The two waste streams were then rerouted together
to a pretreatment plant located near the southwestern corner of the building. Building 5
also housed a hazardous waste storage area, which was closed in 1988; drummed wastes
formerly stored in the hazardous waste storage area included spent solvents, waste
paints, and waste oils. The area also stored drummed hydraulic fluid and lubricating
oils. This area was located outside of Building 5 in the southeastern corner of the site.
Building 5 also contained numerous GAPs and other types of RCRA SWMUs.

Lead-acid and nickel-cadmium batteries were serviced in the battery storage area. This
area was in the northeastern portion of Building 5. The batteryfluids were discharged to
a sink in the storage area, and the sink discharged to the base industrial sewer system.
Base personnel have indicated that the corrosive fluids deteriorated the piping in the sink
and drain that led to the sewer system at Outfalls "F'" and "FF".

Building 5 was investigated in 1991 under the Phase 2B and 3 investigation
(PRC Environmental Management, Inc. and James M. Montgomery 1992). Since that
time, there have been numerous additional investigations (Section 3). In addition to
these investigations, past radiological surveys detected radioactive contamination in
drain piping at Building 5 that discharged to the storm sewer (PRC Environmental
Management, Inc. 1996, Tetra Tech EM Inc. 2002a). Leaksfrom the storm drain piping
inside the building contaminated several indoor areas, including the first floor spray

_" booths and rooms on the second floor (Tetra Tech EM Inc. 2001b). Removal of the
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contaminated piping and the associated storm sewer pipelines was completed in 2000
(New World Technology, Inc. 2002). Rooms on the first and second floors were also
decontaminated in 2000. Results of the radiological closeout survey indicated that no
significant radioactive contamination remains in Building 5 (Tetra Tech EM Inc. 2001a).
All final measurements taken during this survey were at or below applicable surface
activity limits. As a result, Building 5 was considered for radiological release by the
Navy for unrestricted public use, as specified by applicable federal and state guidance
and policies (U.S. Nuclear Regulatory Commission 1974, 1992; Califonzia Department
ofHealthServices1988).

The table below summarizes other buildings associated with Site 5.

Hazardous Material
Parcel Building Operation Conducted Stor_Jsed

45A 2 Building 2 was an enlisted personnel barrack that Dry cleaning solvents
contained a dry cleaning facility. The building
was constructed in 1947.

46 42 Building 42 was an engineering laboratory, and None
for fuel testing and electronics testing. The
building was constructed in 1941.

102 Building 102 was an ordnance storage area Paint, non-halogenated organic
constructed in 1943. Most recently, the building compounds, and petroleum
was used as an office space for ordnance supply hydrocarbons.
for the base, and had a small ammunition vault
that was constructed entirely of concrete.

47 43 Building 43 was an ammunition overhaul and Solvents and petroleum products
rework shop constructed in 1941. The building
was most recently used for ordnance storage, a
recreation area, training area, and office space.

48 44 Building 44 was an engineering laboratory and Radioactive materials
administrative office constructed in 1949. The
area was also used as a former test bench for
aircraft dials and gauges.

48 346 Building 346 was an engineenng laboratory and None
administrative office constructed in 1949. This
building is a Quonset hut.

49 405 Building 405 was a storage area for hazardous Trichlorofluoroethane, tricresyl
materials and wastes, and a non-chemical phosphate, petroleum products,
shipping area, constructed in 1958. solvents, non-chlorinated

Two aboveground storage tanks used for organics, haiogenated and non
lubricating oil are located north of Building 405. halogenated organic compounds,

fuel, paint lubricating oils,
hydraulic fluids, and asbestos

589 Building 589 was Industrial Waste Pump Station 4. None

(demolished)

614 Building 614 was used as a paint storage facility. Polyurethane and urethane
Part of the building was a RCRA site. The site paints, organic compounds,
was described as a hazardous materials delivery corrosives, and petroleum
area. products

51A No Buildings Parcel 51A is an open space north of Hangar 11, None
Present in the southwest comer of the parcel.

53A No Buildings Parcel 53A is an entirely paved open space that None
Present was used for aircraft and vehicle parking.
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Hazardous Material
Parcel Building Operation Conducted Stored/Used

54 5/5A Building 5/5A was an aircraft overhaul and Lubricating oil, hydraulic fluid,
rework facility constructed in 1940. Various methyl ethyl ketone, zinc
metal works,painting, plating, and support chromate, paint, sulfuric acid,
equipment shops were located in the southern potassium hydroxide, petroleum
half of the building. The northem half, Building products, halogenated organics,
5A, was used for electrical, structural, aircraft paint, corrosives, and heavy
painting bays, and mechanical maintenance of metals
aircraft, Ground Support Equipment repair and
maintenance storage, hazardous waste recycling,
and administrative office space.

347 Building 347 was a general-purpose No information is available from
manufacturing and repair facility constructed in the environmental baseline
1946. survey.

560 Building 560 (Electrical Substation #5) was PCBs
t (demolished) formerly located in the open space.

193 Building 193was formerly located in the open None
(demolished) space, but demolished in 1953.

55 261 Building 261 was constructed in 1943. The Chromium, cyanide, and
building was used as a naval aviation depot kerosene
storage area.

56 500 Building 500 was constructed between 1958 and Oil, stains, paints, solvents, and
1963and consisted of office space, a chemical glues.
and equipment storage area, and a woodworking
shop.

57 348 Building 348 was a corrosion control shop Methylene chloride
(Demolished) constructed in 1960.

Activities conducted in Building 348 included
steam cleaning of aircraft outer surfaces and
parts.

415 Building 415 was constructed in 1956 and Petroleumproducts, resins,
consisted of a storage shed and a hazardous solvents, oils, and lubricants.
waste accumulation area.

57 t 615 Building 615 was an electrical equipment and Resins and adhesives.

1 parts storage facility constructed in 1982.

58 34 Building 34 was an electrical substation Transformer oils
constructed between 1975and 1981.

59 j 62 Building 62 was a cafeteria and credit union Corrosives, paint, and battery
I constructedprior to 1947. water

66 i 32 Building 32 was a metal treatment shop. Copper, silver, cyanide, sodium,
I

I
cadmium, nickel, sulfamate, and

I chromic acid

67 No Building The parcel is an entirely paved open space. None
Present

I

Hazardous Material
Parcel Building Operation Conducted Stored/Used

68 6 Building 6 consisted of a repair shop, steam Non-chlorinated cleaner,
cleaning facility, electromotorshop, storage area, hydraulic fluid, petroleum
and fire station, products, non halogenated
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Hazardous Material
Parcel Building Operation Conducted Stored/Used

organics, halogenated organics,
paint, corrosives, and battery

acid

69 10 Building 10 was a public works center power Petroleum products, laboratory
plant, constructed in the late 1930s. chemicals, plant water treatment

Activities conducted within Building 10included chemicals, microbiocide,
steam generation and air compression, morpholine, and corrosives

Nine above ground storage tanks used for fuel
are located on the southem side of the building.

Five underground storage tanks that were
abandoned in place are associated with Building
10. Additionally, one underground storage tank
associated with Building 10has been removed.

186 194 Building 194 was a maintenance storage None
structure for equipment and drums.

282 Building 282 was a diesel and gasoline station Petroleum products
censtructed in 1944.

Two underground storage tanks containing
unleaded gasoline and diesel fuel were located
east of Building 282. These tanks have been
removed.

Structure Structure 556 was identified as Industrial Waste Unknown
556 Pump PS #I/Sewage rift station.

(Demolished) Two active underground tanks were associated
with Structure 556.

Underground Storage Tanks. The table below lists all existing and removed fiSTs at
Site 5. Three existing USTs (fIST 614-1, UST 615-1, and fIST 615-2) at Site 5 were
emergency overflow tanks that never contained any hazardous substances, as defined by
CERCLA or petroleum related wastes.

Tank
Identification SWMU Identification Capacity

Number Number (Gallons) Content ,Status

UST 2-1 Not applicable 500 Diesel Removed
LIST 5-1 Not applicable 250 Waste Oil Removed
LIST5-2 Area of concern 005 4,000 Jet Fuel Removed
UST 5-3 AOC 005 320 Waste Oil and Solvents Removed

UST 6-1 UST(R)-01 2,500 Petroleum Solvents Removed

UST 6-2 UST(R)-01 2,500 Pet_leum Solvents Removed
UST 62-1 Not applicable 2,000 Diesel Removed
UST261-1 Area of concern 261 800 Kerosene Removed
UST 261-2 Area of concem 261 800 Kerosene Removed

UST 261-3 Not applicable 1,500 PD-680 Removed
UST 282-1 Not applicable 7,500 Diesel Removed
UST 282-2 Not applicable 7,500 Unleaded Gasoline Removed

UST 614-1 Not applicable 20,000 Emergency Overflow Existing and Exempt from _j_
Regulatory Closure
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Tank
Identification SWMU Identification Capacity

Number Number (Gallons) Content Status

UST 615-1 UST(R)-19 10,000 Emergency Overflow Existing and Exempt from
Regulatory Closure

UST 615-2 UST(R)..19 5,000 Emergency Overflow Existing and Exempt from
Regulatory Closure

UST 615-3 UST(R)-19 50 Oil and Water Removed
UST 615-4 Not applicable 80 Waste Oil Removed

Aboveground Storage Tanks. The table below lists all existingand removed ASTs at Site 5.

Tank SWMU
Identification Identification Capacity

Number Number (Gallons) Content Status

AST 002 Not applicable Unknown Unknown Existing
AST O05A AST O05A 8,000 Water and Glycol Existing and Recommended for

No Further Action

AST O05B AST O05B 8,000 Water and Glycol Existing and Recommended
for No Further Action

AST 005C AST 005C 8,000 Water and Glycol Removed
AST 00519 AST O05D 5,000 Liquid Argon Removed
AST O05E AST O05E 2,000 Liquid Nitrogen Existing and Recommended

for No Further Action
AST O05F AST O05F Unknown Liquid Nitrogen Removed
AST O05G AST O05G 40 Waste Oil Removed

AST O05H AST O05H 1,300 1010 Oil Removed
AST 032 AST 032 Unknown Propane Removed

AST 032C Not applicable Unknown Unknown Existing
AST 261 AST 261 Unknown Liquid Argon Removed

AST 405A Not applicable 1,500 Lube Oil Removed
AST 405B Not applicable 1,500 Lube Oil Removed
AST 500 AST 500 Unknown Propane Removed

Fuel Lines. Fuel line removal work was conducted at Alameda Point from June 1998 to
February 1999, May to June 1999, and September to December 2001 (IT Corp. 2001b,
2002b). During the 1998 and 1999 work, 29,634 linear feet of fuel line was removed and
23, 788 linear feet offuel line was abandoned in place by cleaning and grouting the lines.
These removed and abandoned fuel lines included some fuel lines located at Site 5
(IT Corp. 2001b, 2002b). Fuel lines suspected to be located along Monarch Street and
West TowerAvenue that border Site 5 could not be located and possibly do not exist. As
of December 2001, all underground fuel lines at Site 5 have been removed or closed in
place (IT Corp. 2002b).

Oil-Water Separators. Four OWSs (005, O06A, O06B, and 615) are located at Site 5.
OWS 005 is located south of building 5. OWS O06A is located near the southeastern

_W' portion of Building 6. OWS O06Bis located near the northwestern section of Building 6.
OWS 615 is located southeast of building 5 adjacent to UST 615-3.
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Storm Sewer. Storm sewers are currently located along all sides of Building 5. 18-inch
and 24-inch storm sewers are located on the northern side of Building "_. These storm
sewers discharge to the Oakland Inner Harbor via outfalls A and B. A 21-inch storm
sewer is located on the western side of Building 5, which flows south and discharges to
Seaplane Lagoon via outfall F. A section of storm sewer originating from Site 26 to the
east, formerly connected to the storm sewer along the western side of Building 5, has
been removed. Additionally, an 18-inch storm sewer is located on the southern side of
Building 5, which discharges to Seaplane Lagoon via outfall F. On the eastern side of
Building 5, the 27-inch reinforced concrete sewer and the lO-inch sewer were cleaned in
1991. A storm sewer lateral to the lO-inch line was inaccessible and could not be

cleaned during a 1997 storm cleanup program. These lines flow to outfalls G and H and
into Seaplane Lagoon. Storm sewer lines were categorized based on their condition and
whether they are located below the groundwater table (Tetra Tech EM Inc. 2000b).
Sections of the storm sewer between manholes 15G and 14G and from 13G to the east,
east of Building 5, are below the groundwater table, and this storm sewer discharges to
Seaplane Lagoon via outfalls G and H. Additionally, the section of the storm sewer
between manholes 5F-3 and 5F-2, along the south side of Building 5, is also below the
water table. This section discharges to Seaplane Lagoon via ouOeallF. Along the south
border of Site 5, the section of the storm sewer from manholes 4F-4 to 4F-2 is below the
water table, and sections of the storm sewer north of Building 5 between manholes 7A
and 8.4 and 6B and 7B are also below the water table.

Sections of the storm sewer west of Building 5 were removed and replaced as part of the
radiological removal action described below. The conditions of the sections of storm
sewers east and south of Building 5 are currently unknown and are being addressed
under the forthcoming radiological assessment. However, portions of manholes 5F-2
and 5F-3 and 15G and 14G are below the water table, thus they are a potential source of
contamination to Seaplane Lagoon because they intersect the OU-wide groundwater
contamination.

A storm sewer sediment removal action was completed by the Navy between 1995 and
1997 (IT Corp. 1997; Tetra Tech EM Inc. 1997b). The Navy conducted Phase I of the
CERCLA time-critical removal action by vacuum-cleaning sediment and debris from
storm sewer catch basins and manholes associated with outfalls A, B, E, H, I, J, K, L,
and R.

PCB.Containing Equipment Sites. All Navy shore activities that generated, treated,
stored, or disposed of PCBs were required to inventory or validate all PCBs and PCB
items annually, in accordance with Navy procedures and Federal and State regulations.
Navy guidelines state that all transformers containing 500 parts per million or more
PCBs must be eliminated by October 1998 and all transformers containing 50 parts per
million or more of PCBs must be eliminated by October 2003 (Navy 1994). As of
October 1998, all equipment containing oil contaminated with PCBs at a concentration
greater than 500 parts per million was retrofilled or removed from service. As of August
2001, all equipment containing oil contaminated with PCBs at a concentration greater
than 40 parts per million was removed from service and disposed of. No equipment V
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containing oil with PCB concentrations exceeding 40 parts per million remains on the
property (Tetra Tech EM Inc. 2003a).

Open Space. Site 5 contains open space consisting of roadways, general vehicle parking
lots, container storage areas, storage areas, and vehicle parking areas. Most parking
and roadway areas are paved with concrete. The paved parking areas show typical
vehicle stains associated withparking spaces.

Removal Actions. In late 2001 and early 2002, a cadmium removal action was
performed at the former plating shop in Building 5. During the removal action,
approximately 1,750 cubic yards of soil was excavated. The excavation was performed
in three stages, with confirmation sampling following each stage. The initial excavation
was completed to 5 feet bgs, but subsequent focused excavations were completed to
approximately lOfeet bgs. Soil excavated during the removal action removed essentially
all of the cadmium-contaminated soil to background levels (IT Corp 2002a), as verified
by soil sampling results.

Radiological Contamination. Within Building 5, radioluminescent paint containing
radium-226 was used during the refurbishing of aircraft instrument dials. Radiological
surveys within Building 5 detected radioactive contamination on floors, walls, and drain

piping (PRC Environmental Management, Inc. 1996; Tetra Tech EM Inc. 2002a). Leaks
from the storm drain piping inside the building contaminated several indoor
areas, including the first floor spray booths and rooms on the second floor (Tetra Tech
EM Inc. 2001a). New World Technology conducted a radiological characterization
survey of the storm drain lines in 1997 (New World Technology, Inc. 1998). The
radiological survey included exposed and subterranean interior drain lines of Building 5
and storm drain lines from Buildings 5 and 400 and other locations that empty into the
Seaplane Lagoon.

In 1999, a removal action was conducted to remove radiological contamination onfloors
and walls of the paint booths and adjacent offices together with interior drain piping and
storm drains. The removal action also included removing radiological contamination
from the storm drain lines outside of Building 5 to manhole 5F. Removal of the
contaminated piping and the associated storm sewer pipelines was completed in 2000
(New World Technology, Inc. 2002). Results of a radiological closeout survey completed
after removal action indicated that no significant radioactive contamination remained
within Building 5 (Tetra Tech EM Inc. 2001a). All final measurements taken during the
survey were at or below applicable surface activity limits (Tetra Tech EM Inc. 2001a).

Radiological contamination remains in sections of storm drain lines from manhole 5["
down to outfall F at the Seaplane Lagoon, in storm drain line from Building 400
(manhole 4F to manhole 4F3), and in an abandoned section of storm drain that is buried
beneath Building 5 (New World Technology, Inc. 2002). Although manholes 4F2 and
4F3 are located in Site 10, radiological contamination in that portion of the storm drain
lines will be remediated with the Site 5 storm drain lines. Those sections of remaining
storm drain lines that were not addressed in previous removal actions may be a

_ continuing source of radioactive contamination (radium-226) to the Seaplane Lagoon.
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The Navy is currently conducting a historical radiological assessment of Alameda Point
to document the extent of past radiological operations at specific site's and residual
effects the operations may have had on each site. The historical radiological assessment
will include past uses and storage of radioactive materials at Alameda Point and
previous radiological surveys and removal actions to ensure that Navy is complying with
current state and federal radiological standards. This assessment is expected to be
completed in summer 2005 and will recommend if remediation of radiological
contamination other than the storm drains is needed at Site 5.

2.2.2 Site 10 - Missile Rework Facility
Site 10 is situated south of West Tower Avenue (previously named Avenue F), between
Buildings 11 and 12, is approximately 600 feet north of Seaplane Lagoon, and is
bordered on the north by Site 5 (Figure 1-2). Site 10 measures approximately 4.3 acres
and consists of EBS Parcel 52. Site 10 is considered a developed area and is bordered
by intensively developed and paved areas. Building 400 covers approximately 85 percent
of Site 10, with approximately 126,000 square feet of floor space, and the remaining 15
percent is paved open space, roads, and parking lots. Typical urban wildlife, such as
California ground squirrel (Otospermophilus beecheyi), scrub jays (Aphelocoma
californica), and American robins (Turdus migratorius), have been observed in the
intensively developed areas but to a lesser extent than in the landscaped' and developed
areas because less foraging habitat is available. Feral cats also are found in the
intensively developed area (Navy 1999).

Site 10 contains Building 400 (Missile Rework Facility) along with the area that
supports, surrounds, or is part of the activities that occur in the building. Around 1930,
filling began in the area covered by Site 10. Before 1930, Site 10 was completely
inundated by San Francisco Bay. Site 10 was formerly an apron open space used for
aircraft parking and maneuvering before construction of Building 400 in 1957, when the
site was used for missile and aircraft component repair and maintenance operations.
Other physical features present at Site 10 include one former UST (400-1); sanitary
sewer lines, industrial waste lines, and open space. The site also includes six RCRA
sites: M-08, SWMU/GAP 36, SWMU/GAP 37, SWMU/GAP 38, SWMU/GAP 39, and
SWMU/GAP 42. Because of possible petroleum product contamination from floating
product, a portion of Site 10 is designated as CAA-SC.

Building 400 operated as a missile rework facility between 1957 and 1972. The building
began operating as an avionic component rework facility from 1966 to the closure of the
building in 1996. Currently, the building is used by a movie production company as
office space and a production lot. Past operations that occurred at Building 400
included paint stripping, construction of fiberglass airplane components, airplane parts
cleaning and degreasing, silk screening, photographic development, and
radioluminescent painting of aircraft dial faces. Industrial wastewater that was
produced at Building 400 was discharged into Seaplane Lagoon before 1972. After
1972, wastewater was discharged to an off-site wastewater treatment facility and used
chemicals were collected at five collection points throughout the building. Wastes
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generated at Building 400 included paint sludges, metal shavings, paint strippers,
cleaning solvents, such as trichloroethene (TCE) and carbon tetrachloride, testing fluids,
and miscellaneous oil and grease (IT Corp. 2001a).

During the Navy's operations at Alameda Point from the 1950s to base closing,
radioluminescent aircraft instrument dials were refurbished with radium-226 in Building
400. Radiological activities took place on the second floor of Building 400. Radium
paint was washed down sink drains that led into the storm sewer system leading from
Building 400 into the main line and out to Seaplane Lagoon (Tetra Tech EM Inc. 2001a).

Site history indicates that the radium-226 was used and stored on the second floor of
Building 400. In 1996, this floor was extensively surveyed for radiological materials
(PRC Environmental Management, Inc. 1997b). Equipment found to be contaminated
was removed, and hot spots found on the floors were identified and removed (Tetra Tech
EM 2001a). Additionally, radiological contamination was identified in the storm drains
that service this building, and the piping was removed in 1999 and 2000. A radiological
closeout survey was performed in 2001 to determine if any radiological contamination
existed at Building 400. The radiological closeout survey demonstrated that no
significant contamination remains in Building 400 (Tetra Tech EM 2001a).

Underground Storage Tanks. One UST and associated piping were previously located
at Building 400 (17"Corp. 1997). The 250-gallon UST (400-1) was located on the
northeastern side of Building 400 and formerly held dieselfuel. In July 1990, UST 400-1
failed tank tightness testing (Public Works Center 1997). The USTwas removed in 1995.

Aboveground Storage Tanks. No ASTs are located at Site 10.

Fuel Lines. No fuel lines are located at Site 10.

Oil Water Separator. No OWSs are located at Site 10.

Storm Sewer. Storm sewer lines are currently located along the northern and southern
boundaries of Site 10. The storm sewer lines in the vicinity of Site 10 are below the
groundwater table. Water that enters the storm sewer system at Site 5 eventually flows
into Seaplane Lagoon through outfaU system F lines. The 24-inch reinforced concrete
sewer line that parallels the northern side of Building 10 and the 15-inch sewer line that
parallels the southern side of Building 10 have been identified as radiologicaUy
contaminated. The 30-inch reinforced concrete sewer line that discharges south from the
middle of Building 10 to Outfall "'FF" was cleaned during the storm sewer cleanup
program in 1997 (IT Corp. 1997).

Open Space. Site 10 is 15 percent paved open space, consisting of roads and parking
lots. Most parking and roadway areas are paved with concrete. The paved areas show
typical vehicle stains associated with parking spaces.

Solid Waste Management Units. Site 10 contains six SWMU sites (M-08, SWMU/GAP
36, SWMU/GAP 37, SWMU/GAP 38, SWMU/GAP 39, and SWMU/GAP 42). M-08 was a
portable 15-gaUontank and the other five SWMUs were 5-gallon containers or 55-gallon
drums.
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Radiological Contamination. Similar to Site 5, aircraft instrument dials were
refurbished using paint that contained radium-226 as a luminescent agent. This
refurbishment resulted in contamination of walls, floors, and drain pipes in work areas
used for dial painting. As a result of the radioactive contamination, Navy conducted a
removal action in 1999 that included contaminated floor and wall materials, interior
waste lines, a radium filter vault, and contaminated soil (New World Technology, Inc.
2002). Following removal activities, a radiological closeout survey was completed
(Tetra Tech 2001a). The survey indicated that no significant radioactive contamination
remained within Building 400. All final measurements taken during this survey were at
or below applicable surface activity limits (Tetra Tech EM Inc. 2001a).

The Navy is currently conducting a historical radiological assessment of Alameda Point.
This document is evaluating past uses and storage of radioactive materials at Alameda
Point and previous radiological surveys and removal actions to ensure that Navy is
complying with current state and federal radiological standards. This assessment is
expected to be completed in summer 2005 and will provide recommendations, as
appropriate, for any additional remediation of radioactive contamination that might be
needed at Site 10.

2.2.3 Site 12- Power Plant Facility
Site 12 is situated north of West Tower Avenue between Saratoga and Lexington Streets
(formerly named Second and Third Streets) (Figure 1-2). Site 12 measures
approximately 2 acres and is roughly rectangular in shape. Building 10 covers
approximately 25 percent of Site 12. Site 12 is 25 percent is paved open space consisting
of roads and parking lots. Most parking and roadway areas are paved with concrete.
The paved areas show typical vehicle stains associated with parking spaces. Typical
urban wildlife, such as the California ground squirrel, scrub jays, and American robins,
have been observed in the intensively developed areas but to a lesser extent than in the
landscaped and developed areas because less foraging habitat is available. Feral cats
also arefound in the intensively developed area (Navy 1999b).

Site 12 contains Building 10 (Power Plant Facility) along with the area that supports,
surrounds, or is part of the activities that occurred in the building. Around 1930, filling
began in the area covered by Site 12. Prior to this time, Site 12 was completed inundated
by San Francisco Bay. Building 10 is 21,000 square feet in size and was constructed in
the late 1930s as the power plant. No buildings or structures are known to have
previously existed at Site 12. Activities at Site 12 included the generation of steam and
air compression. Little documentation exists on past uses of Building 10. Petroleum
products, laboratory chemicals, plant treatment chemicals, microbiocide, morpholine,
and corrosives are documented to have been stored in Building 10 (17"Corp. 2001a).
Building 10 operated as a power plant from the late 1930s to the closure of the base in
1996. Boilers at the power plant were designed to generate power by using fuel oil. In
the early 1970s the use of fuel oil was discontinued and replaced by natural gas with
dieselfuel as a backupfuel supply. Currently, the building is vacant.
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Other physical features present at Site 12 are 6 USTs, 12 ASTs, 16 transformers (6 of
which have been removed), sanitary sewer lines, storm sewer lines, industrial waste
sewer lines, one OWS, and open space. Site 12 also includes one RCRA site,
SWMU/GAP Site 2. The USTs, ASTs, and storm sewer lines are summarized below.

Underground Storage Tanks. The table below lists all existing and removed USTs at
Site 12.

Tank Identification No. SWMU Identification No. Capacity (Gallons) Content Status

UST 10-1 UST-04 17,000 Fuel Oil Closed in place

UST 10-2 UST-04 17,000 Fuel Oil Closed in place

UST 10-3 UST-04 17,000 Fuel Oil Closed in place

UST 10-4 UST-04 17,000 Fuel Oil Closed in place

UST 10-5 UST-04 24,000 Fuel Oil Closed in place

UST 10-6 UST-04 2,500 Unleaded Gasoline Removed

Aboveground Storage Tanks. The table below lists all existing and removed ASTs at Site
12. There are no records of releases associated with the 12 diesel ASTs.

Tank SWMU
Identification Identification Capacity

No. No. (Gallons) Content Status

AST 010A AST 010A 10,000 Fuel oils Existing and recommend to close in place

AST 010B AST 01013 12,000 Fuel oils Existing and recommend to close in place

AST 010C AST 010C 12,000 Fuel oils Existing and recommend to close in place

AST 010£) AST 010£) 25,000 Fuel oils Existing and recommend to close in place

AST 010E AST 010E 12,500 Fuel oils Existing and recommend to close in place

AST 010F AST 010F 12,500 Fuel oils Existing and recommend to close in place

AST 010G AST 010G 25,000 Fuel oils Existing and recommend to close in place

AST 010t-I AST 010H 25,000 Fuel oils Existing and recommend to close in place

AST 0101 AST 0101 25,000 Fuel oils Existing and recommend to close in place

AST 010J AST 010J 160 Diesel Existing and recommend to close in place
AST OIOK AST OIOK 160 Fuel Removed and no further action recommended

AST 010L AST 010L 8,800 Brine Solution Existing and no further action recommended
(for water
treatment)

Storm Sewers. Storm sewers are currently located on the northern and southern sides of
Building 10. Storm water runoff that collects in the lines at Site 12 flow into Seaplane
Lagoon through Outfall F (Note from BEI: this should read "Outfall G'"because storm
drainsnorthandsouth of IR Site 12 do not drain to OutfallF). They were not cleaned in

_, 1991 or during the 1997 storm sewer cleanup program (IT Corp. 2001a). Storm sewers
located west of Building 10 have, in part, been identified as radiologically contaminated
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under the Alameda Storm Sewer Study Report (Tetra Tech EM Inc. 2000b). However,
these sewer lines are associated with Building 5 and are being investigated as part of the
ongoing radiological removal actions being conducted at OU-2 (Tetra Tech EM Inc.
2001b).

2.3 PHYSICAL SETTING

This section describes the physical setting and current conditions of Alameda Point.
Included is a description of the climate, geology, and hydrogeology. Alameda Island lies
at the base of a gently westward-sloping plain that extends from the Oakland-Berkeley
Hills in the east to the shore of the San Francisco Bay in the west. Alameda Island is
characterized by a low topographic profile, with surface elevations varying from mean
sea level (MSL) to approximately 30 feet above MSL. The topography of OU-2C is
primarily fiat and rises to approximately 11 feet above MSL.

2.3.1 Climate

The San Francisco Bay area is characterized by a Mediterranean climate with mild
summer and winter temperatures. The mean annual precipitation at Alameda Island is
23 inches, with most of the precipitation generally occurring from October to April.
Mean yearly low and high temperatures are 52 degrees Fahrenheit (°F) and 67 °F,
respectively. The wind direction is predominantly from the west or northwest, with rare
occurrences of gale-force or greater winds. Heavy fog that sometimes impairs visibility _lf
for navigation occurs on an average of 21 days per year (National Weather Service 2001).

2.3.2 Geology
Alameda Point is located along the eastern shore of the central San Francisco Bay,
directly west of the City of Oakland. The San Francisco Bay and the area surrounding it
occupy a large, regional trough that extends northwest to southeast across the California
Coast Ranges. In the subsurface, the San Francisco Bay is approximately coincident
with the axis of the bedrock trough, which was formed I million to 500,000 years ago by
crustal movements associated with two active faults, the Hayward Fault to the east and
the San Andreas Fault west of San Francisco (Figuers 1998). The trough was filled with
a sequence of coalescing alluvial fans consisting of lenses of sand, silt, and gravel eroded
from the surrounding hills. During interglacial periods, the Pacific Ocean entered the
basin, which resulted in wide deposition of estuarine muds (Figuers 1998).

Today, regional geologic conditions in the San Francisco Bay Area reflect this
depositional history and consist of up to approximately 1,000 feet of interbedded and
alternating alluvial and estuarine deposits overlying crystalline bedrock of the
Franciscan Complex. The major formations underlying the San Francisco Bay Area
from oldest to youngest are (1) Franciscan Complex, (2) Alameda Formation, (3) Yerba
Buena Mud, (4) San Antonio Formation, (5)Merritt Sand Formation, (6) Young Bay
Mud, and (7) Artificial FilL

The geology of Alameda Point presented below is based on interpretation of the _lf
occurrence of unconsolidated, Quaternary-aged units encountered in subsurface
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investigations completed to date. The description begins with the uppermost units
encountered at the surface down to bedrock and is divided into the western, central, and
southeastern geologic regions. Geologic cross sections were prepared for OU-2C and
the cross section lines are shown on Figure 2-1.

Artificial Fill. The artificial fill is the upper-most unit and underlies most of Alameda
Point. It ranges in thickness from 0 to 30feet. The artificial fill is thickest in the western
portion and generally decreases in thickness eastward across Alameda Point. The
varying thickness of the artificial fill results from natural variations in the surface
topography of the estuary before artificial filling activities began in the late 1800s. As a
result of the fill process, the artificial fill is thinnest in the tidal flats and thickens
westward toward areas where San Francisco Bay was fiUed. The artificial fill consists of
sediments that were dredged from the surrounding San Francisco Bay and the Oakland
Inner Harbor. Although the composition of the artificial fill varies, it generally consists
of silty sand or sand with minor inclusions of clay or gravel or both. Sediments
comprising the artificial fill are similar to Merritt Sand deposits, which comprise the
sediments of San Francisco Bay and Oakland Inner Harbor. The artificial fill
encountered at OU-2C is shown on Figures 2-2 and 2-3.

Bay Sediment Unit (BSU). The BSU, which consists of Holocene-aged estuarine (tidal
flat) deposits, is the youngest, naturally occurring unit at Alameda Point. The BSU is
equivalent to the Young Bay Mud (Figuers 1998). The BSU is about 40feet thick in the
western portion of Alameda Point, thinning and pinching out in the southeastern region
at the former shoreline of Alameda Island (Figure 2-1). The BSU is encountered at a
depth of about 25feet bgs in the western portion of Alameda Point and at a depth of
about 5feet bgs in the eastern portion of Alameda Point. The BSU is made up of tidal
flat deposits consisting of varying degrees of fine- and coarse-grained material that
grade westward, away from the former shoreline and into finer-grained subtidal deposits.
The BSU consists of gray to black silt and clay with discontinuous, poorly graded, silty
and clayey sand layers. In some parts of the western region of Alameda Point, the lower
portion of the BSU is predominantly gray to black sand. The BSU encountered at OU-2C
is shown on Figures 2-2 and 2-3.

A layer with high organic content, called the "marsh crust" typically marks the top of the
BSU throughout the eastern portion of Alameda Point. The marsh crust is a layer of
contaminated sediment that was formed by the discharge of petroleum waste from two
gas plants and an oil refinery. This waste migrated over much of the surface of the
surrounding marshlands and was deposited through tidal actions under what would later
become the Alameda Annex and the eastern portion of Alameda Point. Further west, at
Alameda Point, the waste was deposited on tidal flats now known as the former subtidal
area. Fill material dredged from the Oakland Inner Harbor and surrounding the
San Francisco Bay was placed on these areas from as early as 1887 to as late as 1975,
encapsulating the former subtidal area and marsh crust under the fill. Areas where the
marsh crust is known to exist are subject to excavation restrictions known as the Marsh
Crust Ordinance that limits the extent of excavations to designated threshold depths

_" (City of Alameda 2000).
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Merritt Sand. Over most of Alameda Point, the Merritt Sand underlies the BSU. The
Merritt Sand is encountered at depths ranging from 40feet bgs in the western portion of
Alameda Point to surface outcrops in the southeastern portion of Alameda Point. At
Alameda Point, the Merritt Sand is made up of brown, fine- to medium-grained, poorly
graded sand. Bivalve shells and shell hash are observed in parts of the Merritt Sand,
indicating some marine reworking during the most recent sea level rise. The Merritt
Sand ranges from 8feet to 60feet thick across Alameda Point. The Merritt Sand
encountered at OU-2C is shown on Figures 2-2 and 2-3.

San Antonio Formation (upper unit). At Alameda Point, the upper member of the
San Antonio Formation generally uncomformably underlies the Merritt Sand and consists
of interbedded layers of gray sand and clay, ranging from 10 to 40 feet thick in the
eastern portion and from 7 to 70feet thick in the central portion of Alameda Point. A
persistent layer containing shells and sand is present near the top of the formation. The
San Antonio Formation is present over most of Alameda Point but is absent where a
paleochannel crosses the northern half of the central and western portions of Alameda
Point. Greenish-gray clay layers within the upper member of the San Antonio Formation
may not be regionally continuous. An organic-rich layer containing plant debris or peat
is occasionally present at the base of the formation.

A paleochannel (former stream channel cut through existing sediments then filled with
younger sediments) underlying Alameda Point is located along an east-west trending axis
through the middle of Alameda Point. The paleochannel was cut through the Merritt
Sand and into the upper unit of the San Antonio Formation. Then it was filled with the
encroaching BSU, which consisted of low-permeability silts and clays with discontinuous
layers of poorly graded sands. Those poorly graded sands become continuous and
thicker in the western region of Alameda Point.

Yerba Buena Mud (San Antonio lower unit). Yerba Buena Mud is up to 50feet thick at
the west end of Alameda Point and thins to the east but does not pinch out. The top of the
Yerba Buena Mud occurs at elevations of 50 to lOOfeet below MSL. The top of the Yerba
Buena Mud dips approximately 2 degrees to the southwest under Alameda Point (Rogers
and Figuers 1991).

Alameda Formation. The Alameda Formation underlying Alameda Point ranges from
approximately 250feet thick at the western edge of Alameda Point to approximately 850
feet thick at the east end. In the central portion of Alameda Point, the formation is about
600feet thick; the upper layers of estuarine clays and silts are similar to those deposited
in the San Francisco Bay (Rogers and Figuers 1991).

Franciscan Complex. Most of the installation overlies the western side of the bedrock
trough. Bedrock of the Franciscan Complex underlies Alameda Point at elevations
ranging from approximately 400 to 950 feet below MSL. The bedrock surface under
Alameda Point dips to the east-southeast at an angle of approximately 1 degree
(Rogers and Figuers 1991). The axis of the bedrock depression in the San Francisco Bay
Area is oriented northwest to southeast and is coincident with the eastern part of
Alameda Point.
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2.3.3 Hydrogeology
Groundwater occurs as an unconfined aquifer within the artificial and natural
unconsolidated deposits underlying Alameda Point, at depths ranging from
approximately 6feet bgs in the southeastern portion of Alameda Point to approximately
10 feet bgs in the central and western portions. Groundwater also occurs under
semiconfined and confined conditions at Alameda Point, in areas where the BSU
functions as an aquitard.

The subsections below describe the hydrostratigraphy, or system of aquifers, and
intervening aquitards underlying Alameda Point; the regional subdivisions at Alameda
Point; and groundwater flow at Alameda Point. The water-bearing units encountered at
Alameda Point were named based on their sequence in the subsurface; the aquitards are
named based on the formation they are in.

2.3.3.1 LOCAL HYDROSTRA TIGRAPHY

Five local hydrostratigraphic units are identified at Alameda Point. Water-bearing units
include the first water-bearing zone (FWBZ) (Newark Aquifer) and the second water-
bearing zone (SWBZ) (confined Newark Aquifer). The FWBZ and the SWBZ are
separated by the BSU (Newark Aquitard). The occurrence of the SWBZ depends on the
presence of the BSU, which acts as an aquitard separating the FWBZ and the SWBZ.
The water-bearing units are underlain by the Yerba Buena Aquitard (Irvington Aquitard).

_' The hydrostratigraphic units at Alameda Point are described (beginning at the top)
below.

First Water.Bearing Zone

The FWBZ is an unconfined aquifer that occurs within the uppermost permeable units at
Alameda Point, primarily the artificial fill materials, if present, or the Merritt Sand and
the Upper San Antonio Formation in areas where the artificial fill and BSU are absent.
Groundwater in most of the FWBZ at Alameda Point is fresh, but may be brackish
(slightly saline) in areas near the San Francisco Bay shoreline.

The FWBZ in the artificial fill occurs mainly in the western and central parts of the
installation, and in a portion of the southeastern area. The FWBZ in the artificial fill
extends vertically to the base of the fill, except in localized zones, where more permeable
materials occur in the upper part of the underlying BSU. In that case, the permeable part
of the BSU functions as part of the FWBZ. In other areas where the BSU consists of low
permeability materials, it acts as a confining layer below the FWBZ in the artificial fill.

The FWBZ is subdivided into upper and lower units in areas where the BSU functions as
part of the FWBZ. The portion of the FWBZ in the artificial fill is referred to as the
upper FWBZ, and the portion in the BSU is referred to as the lower FWBZ. The upper
FWBZ consists of a thin layer of artificial fill and the upper portion of the Merritt Sand,
and the lower FWBZ consists of the lower portion of the Merritt Sand and the upper
San Antonio Formation.
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In the southeastern portion of the installation, where the BSU does not occur in a
continuous layer, the FWBZ occurs primarily in the artificial fill (where present), the
Merritt Sand Formation, and the underlying Upper San Antonio Formation. In those
areas, the FWBZ extends vertically to the top of the Yerba Buena Mud (Lower San
Antonio Formation), which acts as a confining layer below the FWBZ,

There is no connection between the shallow aquifer systems in artificial fill materials on
Alameda Island and the Oakland mainland because Oakland Inner Harbor bisects the
Merritt Sand unit. The Merritt Sand unit on Alameda Island is hydraulically isolated
from mainland aquifers.

Bay Sediment Unit Aquitard

The BSU functions as an aquitard in areas where it is present and consists of fine-
grained, low-permeability materials. In other areas, where it consists of higher-
permeability materials, the BSU forms the lower portion of the FWBZ.

Second Water Bearing Zone

The SWBZ is a semiconfined and confined aquifer that occurs within the Merritt Sand
and the Upper San Antonio Formation. The SWBZ is found only in the portions of
Alameda Point where the overlying BSU is both present and consists of low-permeability
materials, so it acts as a confining unit for the SWBZ. The SWBZ extends to the top of the
Yerba Buena Mud, which functions as a confining unit below the SWBZ. The SWBZ is
present near the shoreline in the southeastern portion of Alameda Point. Groundwater in
SWBZ at Alameda Point is brackish to saline.

Yerba Buena Mud Aquitard

The Yerba Buena Mud functions as an aquitard that underlies Alameda Point. The top of
the Yerba Buena Mud was encountered in some borings drilled at Alameda Point, but no
borings advanced during the RI have drilled through the entire unit. Based on available
data, the Yerba Buena Mud Aquitard underlying Alameda Point is approximately 50 to
90feet thick. As a result, the Yerba Buena Mud Aquitard most likely is continuous
beneath Alameda Point, which limits or prevents hydraulic communication between the
FWBZand SWBZ and the underlying Alameda Aquifer.

The Yerba Buena Mud Aquitard underlying the Oakland Inner Harbor is approximately
50 to 110 feet thick. Thepresence of the aquitard prevents mixing of fresh water in the
Alameda Formation with saline water in the more shallow aquifers (Subsurface
Consultants, Inc. 1998).

Alameda Aquifer

The Alameda Aquifer is a confined, regional drinking water aquifer that occurs in the
Alameda Formation (Tetra Tech EM Inc. 2000a). This aquifer is the installation
equivalent of the regional Centerville Aquifer. The Alameda Aquifer is confined by the
overlying Yerba Buena Mud Aquitard. The Alameda Formation yields fresh water
(Hickenbottom and Muir 1988). Additionally, the Alameda Formation most likely is
isolated hydraulically from overlying saline aquifers based on pumping tests conducted
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in the Alameda Formation, during which no response was measured in overlying units
(Hydro-Search, Inc. 1977).

2.3.3.2 REGIONAL HYDROSTRATIGRAPHY

Alameda Point has been divided into three regions based on geologic and hydrogeologic
similarities: the southeastern, western, and central regions. The hydrostratigraphy of
each of these regions is described below.

Southeastern Region Hydrostratigraphy

In the southeastern region of Alameda Point, the BSU is discontinuous, thin, or is absent.
The BSU does not occur east of the former shoreline. Where the Bay Sediment Aquitard
occurs, the FWBZ is within a thin layer of artificial fill and the SWBZ is in the Merritt
Sand and the Upper San Antonio Formation. Where the Bay Sediment Aquitard does not
occur, the FWBZ is within a thin layer of artificial fill, but primariIy in the Merritt Sand,
and the Upper San Antonio Formation, which together are approximately 65 to 80 feet
thick.

Central Region Hydrostratigraphy

In the western and central region of Alameda Point, the FWBZ occurs primarily in the
artificial fill materials. The saturated thickness of the FWBZ ranges from less than 10
feet in the central regions to over 30feet in the western region. In the western region, the

_, upper portion of the BSU consists entirely of silt and clay. However, in the southern part
of the central region, the upper portion of the BSU contains interbedded silt and sand
that allows thatportion of the BSU to be included in the FWBZ.

The SWBZ occurs within the Merritt Sand and the Upper San Antonio Formation in the
western region and the central region. The SWBZ in these regions are confined locally
and contained in the lower portion of the BSU, the Merritt Sand Formation (where
present), and the Upper San Antonio Formation.

The SWBZ is underlain by the Yerba Buena Mud aquitard, which is approximately 60feet
thick in the western region and the central region of Alameda Point.

2.3.4 Water Quality

Groundwater beneath Alameda Point was evaluated for potential beneficial uses in 2000
(Tetra Tech EM Inc. 2000a). U.S. EPA's "Guidelines for Groundwater Classification
Under the U.S. EPA Groundwater Protection Strategy" are used to classify groundwater
as Class I, II, or III (U.S. EPA 1988a). Class I groundwater is an irreplaceable source of
drinking water or is ecologically vital Class H groundwater is a current or potential
source of drinking water that has other beneficial uses. Class III groundwater is not a
potential source of drinking water and is of limited beneficial use. U.S. EPA classifies
groundwater having an existing or potential use as a drinking water supply (Class I or II)
using the following criteria: a total dissolved solids (TDS) concentration less than
10,000 milligrams per liter (mg/L) and a minimum well yield of 150 gallons per day.
Under California State Water Resources Control Board Resolution No. 88-63, all
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groundwater is considered potentially suitable for municipal or domestic supply, unless
the TDS content exceeds 3,000 mg/L or a well cannot provide a sustainable yield of
200 gallons per day (State Water Resources Control Board 1988). The state identifies
other potential beneficial uses of groundwater, including industrial service and industrial
supply, agricultural supply, and freshwater replenishment (Water Board 1995).

At Alameda Point, fresh groundwater occurs in the FWBZ (Tetra Tech EM Inc. 1997b).
Based on federal TDS and yield criteria, the FWBZ in the central and southeastern
portion of Alameda Point is a Class II aquifer, making it a potential drinking water
source. However, in a letter from Anna-Marie Cook, U.S. EPA, to Patricia McFadden,
Department of the Navy, the U.S. EPA stated the following (U.S. EPA 2000):

"Based on the shallow depth of the aquifer in this area [central portion], the likelihood
of salt water intrusion (based on groundwater flow direction) if any significant pumping
takes place, and the fact that no wells currently exist within or close to this area, it seems
unlikely that groundwater in this area will be a potential source of drinking water in the
future. EPA would concur with non-MCL cleanup levels for this area on condition that
any contaminated groundwater beneath Sites 5, 6, 8, 10 and 12 is remediated to levels
such that the threats posed by such exposures as inhalation (groundwater vapors into

soils and from soils to residences), dermal contact, and those associated with irrigation
use are eliminated, and any significant ongoing degradation of the groundwater from
contaminant migration is prevented. "'

TDS results from 19 monitoring wells screened in the FWBZ ranged from approximately _lf
110 mg/L in Site 5 monitoring well M10-03 to 5,100 mg/L in Site 5 monitoring well M05-
01. The TDS results indicate the water in the FWBZ at OU-2C ranges from fresh to
slightly brackish.

The SWBZ primarily consists of water that is fresh to brackish, with specific conductance
readings ranging from less than 500 micromhos per centimeter to greater than
3,000 micromhos per centimeter. TDS were measured in OU-2C monitoring wells in
1994 (PRC Environmental Management, Inc. 1996). TDS results in monitoring wells
screened in the SWBZ ranged from 30,000 mg/L in monitoring well D05-01 (at Site 5) to
51,000 mg/L in monitoring well D12-01 (at Site 12). The TDS results indicated water in
the SWBZ at OU-2C ranges from brackish to saltwater and should not be considered for
domestic use.

Over pumping of groundwater extraction wells drilled into the Merritt Sand on Alameda
Island before the turn of the century resulted in saltwater intrusion and closure of many
production wells. Since 1990, only minor pumping of groundwater from the aquifer
underlying Alameda Island has occurred (Figuers 1998).

2.4 ECOLOGICAL SETTING

This section discusses the ecological habitats and rare, threatened, or endangered species
at OU-2C.
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2.4.1 Ecological Habitats

The following ecological habitats occur within a I-mile vicinity of OU-2C.

• Barren habitat occurs at OU-2C as bare soil, paved areas, and buildings; and on
adjacent land at Alameda Point and in the Cities of Oakland and Alameda as
roads, parking areas, buildings, and runways.

• Urban habitat occurs on adjacent land at Alameda Point and in the Cities of
Oakland and Alameda as ornamental shrubs, trees, and landscaped areas.

• Nonnative grassland habitat occurs on Alameda Point to the west of OU-2C.

• Estuarine habitat occurs in portions of San Francisco Bay, such as the Oakland
Inner Harbor to the north of Alameda Point, Seaplane Lagoon to the south of
OU-2C, and the main San Francisco Bay to the south of Alameda Point.

Barren habitat generally offers little value to wildlife; it may serve as a corridor between
other habitats or as a place of brief resting, but is not a significant place of shelter.

Urban habitat generally supports few wildlife species due to human disturbances and
limited vegetation. Vegetation includes grass lawns, ornamental trees, and landscaped
shrubs. Typical animal representatives of the urban habitat include the house finch
(Carpodacus mexicanus), house sparrow (Passer domesticus), American robin (Turdus
migratorius), red-winged blackbird (Agelaius phoeniceus), scrub jays (Aphelocoma
californica), California ground squirrel (Spermophilus beecheyi), and feral cats. In
addition, raccoon (Procyon lotor), striped skunk (Mephitis mephitis), and Virginia
opossum (Didelphis virginiana) may occur occasionally.

Nonnative grassland habitat offers shelter, forage, and nesting opportunities for a variety
of animal species. The northern harrier (Circus cyaneus), killdeer (Charadrius
vociferus), California horned lark (Eremophila alpestris actia), and burrowing owl
(Athene cunicularia) are avian species that nest in the grassland habitat of Alameda Point.
Avian predators occurring in the grassland habitat include the red-tailed hawk (Buteo
jamaicensis), northern harrier, American peregrine falcon (Falco peregrinus anatum),
white-tailed kite (Elanus leucurus), and American kestrel (Falco sparverius). Prey
species occurring in the grassland habitat include the rock dove (Columba livia),
mourning dove (Zenaida macroura), black-tailed hare (Lepus californicus), rabbit
(Sylvilagus floridanus), and California ground squirrel. Raccoon, striped skunk, and
Virginia opossum may forage in the grassland region. Small areas of scrub habitat occur
within the grassland habitat.

Estuarine habitat of San Francisco Bay exists in the intertidal and subtidal zones along
the shoreline of Alameda Point and nearby areas. To the north of Alameda Point is the

San Francisco Bay waterway known as the Oakland Inner Harbor. An embayment
known as Seaplane Lagoon is located south of OU-2C. The main body of San Francisco
Bay is adjacent to the southern margin of Alameda Point. Predominant vegetation
includes eelgrass (Zostera marinara), various marine algae, and phytoplankton. The
estuarine habitat supports numerous invertebrates, including polychaete worms,
amphipod crustaceans, clams, snails, and crabs. Representative fish species include
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topsmelt, anchovy, surfperch, and gobies. Numerous other fish species are also present.
Fish and invertebrates occurring in the estuarine habitat represent a food source for many
birds, including the California least tern, California brown pelican (Pelecanus
occidentalis californicus), western grebe (Aechmophorus occidentalis), and western
snowy plover (Charadrius alexandrinus nivosus).

2.4.2 Threatened,Endangered,and Of-ConcernSpecies
Special-status species for the screening-level ecological risk assessment are those plant
and animal species that are classified as threatened, endangered, or species-of-concern by
state or federal agencies, and that are known to occur or have the potential to occur
in the terrestrial or aquatic habitats in the vicinity of OU-2C (CDFG 2004a,b; 2006a,b).
Table 2-1 provides a list of these special-status species for Alameda Point. Local
environmental impact reports were used to determine the likelihood of these species
occurring at or in the vicinity of Alameda Point (LSA 2001, WRT 2002). Because of the
barren and disturbed habitat at OU-2C, the listed species are unlikely to occur at the site.

Point Reyes bird's-beak (Cordylanthus maritimus palustris), a small annual herb that
grows along the fringe of coastal salt marshes, is a federally listed endangered species
and has not been reported at Alameda Point since 1917. According to historical records,
the grassland and scrub plant species Santa Cruz tarplant (Holocarpha macradenia),
Kellogg's horkelia (Horkelia cuneata sericea), Contra Costa goldfields (Lasthenia
conjugens), and Adobe sanicle (Sanicula maritima) have also not been observed in the
area for many years. It is therefore unlikely that these species will occur at Alameda
Point. In fact, none of the plant species on state or federal lists were reported in
vegetation surveys at Alameda Point in 1995 and 1997 (TtEMI 2003b).

Steelhead (Oncorhynchus mykiss) and Chinook salmon (Oncorhynchus tshawytscha)
traverse the San Francisco Bay during migration from the ocean to the Sacramento River
delta and freshwater rivers and streams (USACE et al. 1998). Green sturgeon (Acipenser
medirostris) occur primarily in the northern portion of San Francisco Bay (San Pablo and
Suisun Bays) and spawn in the rivers (USACE et al. 1998). Steelhead, salmon, and
sturgeon may occasionally occur in the vicinity of Alameda Point.

The Alameda whipsnake (Masticophis lateralis euryxanthus) occurs primarily in scrub
habitat and occasionally in grassland habitat. The Alameda whipsnake has not been
observed at Alameda Point and is unlikely to occur there due to limited habitat.

Steller sea lion (Eumetopias jubatus) have been recorded in the area near Alameda Point,
but are not expected to occur regularly. The salt marsh harvest mouse and salt marsh
wandering shrew (Sorex vagrans halicoetes) inhabit salt marshes, but neither has been
observed at Alameda Point. No salt marsh harvest mice were reported during a
biological survey in 1995 (TtEMI 2003b). The San Francisco dusky-footed woodrat
(Neotoma fuscipes annectens) and Alameda Island mole (Scapanus latimanus parvus) are
unlikely to occur at OU-2C, based on infrequent sightings in the past. The California
mastiff bat (Eumops perotis californicus) and Townsend's western big-eared bat
(Corynorhinus townsendii townsendii) may occur at Alameda Point and may forage in the
vicinity of OU-2C.
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Table 2-1
Special-Status Species Occurring or

Potentially Occurring in the Habitats of Alameda Point

Scientific Name Common Name Status

Plants

Cordylanthus maritimus palustris Point Reyes bird's-beak CNPS-1B

Holocarpha macradenia Santa Cruz tarplant FT/SE

Horkelia cuneata sericea Kellogg's horkelia CNPS-IB

Lasthenia conjugens Contra Costa goldfields FE/CNPS-IB

Sanicula maritima Adobe sanicle SR

Fish

Acipenser medirostris Green sturgeon FSC/CSC

Eucyclogobius newberryi Tidewater goby FE/CSC

Hypomesus transpacificus Delta smelt Fr/ST

Oncorhynchus mykiss Steelhead FT/CSC

Oncorhynchus tshawytscha Chinook salmon, winter run FE/SE

Spirinichus thaleichthys Longfin smelt FSC/CSC

Reptiles

Masticophis lateralis euryxanthus Alameda whipsnake FT/ST

Mammals

Corynorhinus townsendii townsendii Townsend's western big-eared bat FSC/CSC

Eumetopias jubatus Steller sea lion FT

Eumops perotis californicus California mastiff bat FSC/CSC

Neotoma fitscipes annectens San Francisco dusky-footed woodrat FSC/CSC

Reithrodontomys raviventris Salt marsh harvest mouse FE/SE

Scapanus latimanus parvus Alameda Island mole FSC/CSC

Sorex vagrans halicoetes Salt marsh wandering shrew FSC/CSC

Birds

Athene cunicularia Burrowing owl FSC/CSC

Charadrius alexandrinus nivosus Western snowy plover FT/CSC

Circus cyaneus Northern harrier CSC

Elanus leucurus White-tailed kite FSC/CFP

Eremophila alpestris actia California horned lark CSC

Falco columbarius Merlin CSC

Falco peregrinus anatum American peregrine falcon FSC/SE

Geothlypis trichas sinuosa Salt marsh common yellowthroat FSC/CSC

Lanius ludoviciamts Loggerhead shrike FSC/CSC

Laterallusjamaicensis coturniculus California black rail FSC/ST

(tablecontinues)
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Table 2-1 (continued)

Scientific Name Common Name Status

Birds (continued)

Melospiza melodia pusillula Alameda song sparrow FSC/CSC

Pelecanus occidentalis californicus California brown pelican FE/SE
Phalacrocorax auritus Double-crested cormorant CSC

Rallus longirostris obsoletus California clapper rail FE/SE
Sterna antillarum browni California least tern FE/SE

Acronyms/Abbreviations:
1B- plants rare, threatened, or endangered in California and elsewhere
CFP - California Department of Fish and Game - fully protected
CNPS - California Native Plant Society
CSC - California special-concern species
FE - federally listed - endangered
FSC - federal special-concern species
FT - federally listed - threatened
SE - California state listed - endangered
SR - California state listed - rare
ST - California state listed - threatened

Several sea birds, shore birds, and salt marsh birds such as the western snowy plover,
California least tern, double-crested cormorant, California brown pelican, California
clapper rail, California black rail (Laterallus jamaicensis coturniculus), salt marsh
common yellowthroat, and Alameda song sparrow occur or may potentially occur at
Alameda Point. However, the shore birds and marsh birds are not expected to occur at
OU-2C because they prefer a salt marsh habitat. The sea birds such as cormorant,
pelican, and tern may forage for fish in the bay at Oakland Inner Harbor or Seaplane
Lagoon. Several birds occur in the grassland or scrub habitat in areas adjacent to OU-2C;
these birds include the northern harrier, merlin, burrowing owl, California horned lark,
loggerhead shrike (Lanius ludovicianus), white-tailed kite, and American peregrine
falcon. These avian species may occasionally occur at OU-2C.

2.5 CONCEPTUAL SITE MODEL

Conceptual site models (CSMs) were prepared for each IR site within OU-2C. The
CSMs for IR Sites 5, 10, and 12 are presented on Figures 2-4, 2-5, and 2-6, respectively.

The following subsections prepared by BEI present a summary of the findings from
previous investigations that have been used to develop a model of the nature and extent of
contamination at OU-2C and to identify data gaps to be addressed prior to completing the
RI report. A brief description of each of the previous investigations that produced these
findings is provided in Section 3.
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2.5.1 Potential Soil Contamination

Between 1991 and 2004, more than 1,000 soil samples were collected from
approximately 450 locations throughout the 53 acres of OU-2C and analyzed for one or
more of the following: VOCs, TPH, semivolatile organic compounds (SVOCs)
(including PAHs), pesticides, PCBs, metals, hexavalent chromium, and cyanide (PRC
and JMM 1992, 1993; TtEMI 2002c, 2003b; PRC and MV¢ 1996a, 1996b; IT 2001a; BEI
2004). To identify an initial list of the chemicals of interest in soil to be addressed by this
Work Plan (i.e., chemicals present at levels that may represent a risk to human health or the
environment), chemical concentrations were compared to regulatory criteria and Alameda
Point-specific comparison criteria. Regulatory comparison criteria included residential soil
preliminary remedial goals (PRGs) and Water Board environmental screening levels
(ESLs) for TPH. Alameda Point-specific comparison criteria included the Alameda Point
benzo(a)pyrene equivalent screening criterion (620 I.tg/kg) for PAHs and the Alameda
Point background data set 95th percentile concentrations for metals. For the more than
1,000 soil samples previously collected at OU-2C only, the following chemicals were
reported at concentrations exceeding the comparison criteria in soil samples collected in the
vadose zone (less than 7.5 feet bgs):

• six VOCs (benzene; l,l-dichloroethane [DCA]; 1,2-dichloroethene [DCE];
ethylbenzene; trichloroethene [TCE]; and tetrachloroethene [PCE]) at
concentrations exceeding PRGs in one or more of 12 samples

• TPH at concentrations exceeding the ESL criteria for residential use in 27 soil
samples

• PAHs with a calculated benzo(a)pyrene equivalent concentration exceeding the
Alameda Point screening criterion for residential use in five samples

• the SVOC bis(2-ethylhexyl)phthalate at a concentration exceeding its residential
soil PRG in one sample

• the PCB Aroclor 1260 at a concentration exceeding its residential soil PRG in
one sample

• six metals (arsenic, cadmium, chromium, iron, lead, and thallium) at
concentrations exceeding both Alameda Point background levels and residential
soil PRGs in one or more of 27 samples from areas not subsequently excavated

Other than in areas excavated for metals or TPH contamination, chemicals exceeding
comparison criteria have been reported in very few soil samples, including:

• chlorinated VOCs in 12 of 333 samples,

• benzene in 3 of 403 samples,

• PAHs in 5 of 612 samples,

• PCBs in 1 of 86 samples, and

• metals in 27 of 291 samples.
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However, data gaps remain concerning some chemicals and some potential source areas,

including the following:

• nature and extent of VOCs in soil at the location of former dry cleaning
operation in Building 2

• southern portion of Building 5

- any presence of VOCs in vadose zone soil above the VOC plume

- extent of metals at concentrations exceeding comparison criteria in soil
beneath eastern portion of building

- any presence of 1,4-dioxane, hexavalent chromium, and cyanide in soil
beneath tile southwestern portion of building

- any presence of hexavalent chromium and other metals and cyanide in soil
along fomaer industrial wastewater sewer lines that originated from plating
operations

- any presence of hexavalent chromium and other metals and cyanide in soil
at the former locations of the cyanide and chromium eductor sumps
associated with the former plating shop

- any presence of TPH, SVOCs, and metals in soil related to the former AST
(data gap identified during April 18, 2006, site walk)

- any presence of chemicals in soil indicative of operations at the former
foundry area and rubber shop (data gap identified during April 18, 2006, site
walk)

• Aircraft Maintenance Line and adjoining shop area (northeastern and north central
portions of Building 5)

- extent of metals in soil at concentrations exceeding comparison criteria

- any presence of chemicals in soil at concentrations exceeding comparison
criteria at utility vault and aircraft tie-down features (data gap identified
during April 18, 2006, site walk)

- any presence of chemicals in soil at concentrations exceeding comparison
criteria at the former battery acid shop (data gap identified during April 18,
2006, site walk)

• south of Building 5

- any presence of VOCs in soil

- extent of metals in soil at concentrations exceeding comparison criteria near
former Building 398

- any presence of hexavalent chromium and other metals and cyanide in soil
along former industrial wastewater sewer lines that originated from plating
operations

- extent of VOCs, hexavalent chromium, and cyanide in soil at the former
location of Building 398
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• extentofVOCs, TPH, andPCBsin soil eastof Building 5

• extent of PAHs in soil west of previous sampling location 030-S05-009 and
north of previous sampling location C3S005B048

* any presence of chemicals in soil at concentrations exceeding comparison
criteria at Buildings 6, 34, 43, 44, 102, 282, 347, 400, 405,415, 500, or 505

• any presence of chemicals in soil at concentrations exceeding comparison
criteria at 22 SWMUs, including OWSs

2.5.2 Groundwater Contamination

Groundwater investigations between 1991 and the present have identified chlorinated VOCs,
hexavalent chromium and other metals, and cyanide in groundwater within OU-2C at IR Site
5 west of Lexington Avenue (Evaluation Area 1 for this Work Plan). Groundwater
contamination appears to be limited to sources associated with Building 5. Specifically, the
number of chemicals that have been reported at concentrations above comparison criteria in
groundwater at IR Site 5 east of Lexington Avenue, at IR Site 10 south of West Tower
Avenue, and at IR Site 12 is limited. Approximately 100 groundwater samples have been
collected previously at OU-2C outside of Evaluation Area 1, and only the following
chemicals were reported at concentrations exceeding comparison criteria:

• four VOCs (1,1-DCA; I,I-DCE; TCE; and vinyl chloride) at concentrations
exceeding MCLs in seven samples

• TPH at concentrations exceeding the ESL criterion (100 lag/L)in 16
groundwater samples (8 of these samples were collected within CAA-5C at
Building 400)

• arsenic at concentrations exceeding the federal MCL (10 lag/L)in 19
groundwater samples

• aluminum, anlimony, cadmium, chromium (total), hexavalent chromium, lead,
nickel, and thallium at concentrations exceeding MCLs in one to three
groundwater samples.

Metals reported in groundwater at OU-2C at concentrations exceeding comparison
criteria within the boundaries of Evaluation Area 1 (IR Site 5 west of Lexington Avenue)
include aluminum, antimony, arsenic, barium, cadmium, chromium, lead, mercury,
nickel, and thallium. Arsenic is naturally occurring and its presence is attributed to
background conditions at OU-2C. Arsenic tends to mobilize under reducing groundwater
conditions, which are present at OU-2C. Most of the metals were reported fewer than
10 times at concentrations exceeding comparison criteria, and they were not considered
risk drivers in OU-2C groundwater. The OU-2C RI report will address all metals
reported in groundwater and will identify which metals may represent a release. The
OU-2C RI report will include a statistical comparison of metals concentrations for
OU-2C to the Alameda Point background data set. The RI report will also address all
metals concentrations for individual samples that exceed the Alameda Point background
95 th percentile to assess whether there has been a release, regardless of whether the
OU-2C data set for a given metal is comparable to background.
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Chlorinated VOCs in groundwater at OU-2C were initially identified in 1991 during the
NAS Alameda RI/FS Phase 2B and 3 investigation (PRC and JMM 1992) when shallow
(screened at 10 to 15 feet bgs) FWBZ monitoring wells were installed as follows:

• five wells around Building 5 (IR Site 5)

• three wells around Building 400 (IR Site 10)

• four shallow monitoring wells at around Building 10 (IR Site 12)

A limited number of VOCs were reported in groundwater samples from these wells; five
of these VOCs were reported at concentrations exceeding MCLs, including I,I-DCA;
1,1-DCE; 1,2-DCE; TCE; and vinyl chloride. One or more of these five VOCs were
reported in wells located near the southeastern side of Building 5 (well M05-04, located
east of the foundry and heat treatment area), south of Building 5 (well M05-03, near the
plating shop wastewater pretreatment area, and well MI0-01, between Building 5 and
Building 400), near the northeastern corner of Building 5 (well M05-05), and near the
western side of Building 5 (well M05-02). No VOCs were reported in groundwater from
well M05-01 near the northwestern corner of Building 5 or in groundwater from wells
MI2-01, M12-03, or M12-04 at IR Site 12. Only chloroform (commonly associated with
chlorinated drinking water) was reported in groundwater from wells MlO-02 and MIO-03

at IR Site 10. One VOC (1,2-DCE at a concentration below MCLs) was reported in
groundwater from well M12-02 at IR Site 12.

Groundwater flow direction in the FWBZ is toward the north and west across Building 5,
which places wells M05-01, M05-02, and M05-05 at downgradient locations from
potential source areas within and east of Building 5. In 1991, cyanide was also reported
in well M05-03 at a concentration below the MCL (PRC and JMM 1992). Figure 2-7
presents two groundwater elevation maps for OU-2C. Under the BGMP, water levels
were measured at low tide in spring 2006 for wells throughout Alameda Point, which
included 27 FWBZ wells and 9 SWBZ wells at OU-2C in April 2006 (ITSI 2006). The
BGMP groundwater elevations (in feet above mean sea level [MSL]) for April 2006 are
shown on Figure 2-7, with black contours representing the water table elevation in the
FWBZ and blue contours representing the potentiometric groundwater elevation in the
SWBZ. A more detailed water table elevation contour was prepared using water level
data collected in summer 2001 as part of the design investigation for Plume 5-1
(Innovative Corporation 2002). This map shows groundwater elevations (in feet above
mean low low sea level, which is approximately 6 feet below MSL) for the FWBZ for
Evaluation Area 1 only.

Subsequent investigations in 1992 during the NAS Alameda RI/FS additional sampling at
IR Site 5 (PRC and JMM 1993) and the installation and sampling of additional FWBZ
wells in 1994 and 1995 during the NAS Alameda RI/FS follow-on sampling (PRC and
MW 1996a,b; TtEMI 1999) identified potential VOC source areas at the location of the
former plating shop within Building 5 (well M05-10), east of Building 5 at the location of
a possible former solvent tank (well M05-07), and south of Building 5 (wells M05-03 and
M05HW-01). Dunng these investigations, three additional chlorinated VOCs were
reported at concentrations exceeding MCLs, including 1,2-DCA; 1,1,l-trichloroethane
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(TCA); and PCE. In 1992, cyanide and hexavalent chromium were also identified at
concentrations exceeding MCLs in discrete groundwater samples collected from the
plating shop area inside Building 5 (PRC and JMM 1993).

Chlorinated solvents and their chemical breakdown products (1,1-DCA; 1,2-DCA;
1,1-DCE; 1,2-DCE; PCE; 1,1,1-TCA; TCE; and vinyl chloride) were reported in
groundwater across IR Site 5. Benzene has also been reported in groundwater and is
likely related to leaking USTs formerly present at OU-2C that were used to store
petroleum products. VOCs present at concentrations exceeding 10,000 (micrograms per
liter) lag/L were reported in three areas (all within IR Site 5):

• Plume 5-1: source may be a possible former solvent tank (TtEMI 1999)at the
eastern margin of Building 5

• Plume 5-3: source is likely the former degreasing operations in the former
plating shop area

• Plumes 5-2 and 5-4: source may be the former foundry and heat treatment area
at the southeastern margin of Building 5

The area south of Building 5 may also be a source area; this area was formerly occupied
by plating shop wastewater pretreatment units (near well M05-03), an industrial
wastewater treatment facility (IWTP 5), a former hazardous waste storage area (near well
M05HW-01), and various activities that may have used VOCs.

Monitoring wells were installed in the SWBZ in 1994 at the following locations (PRC
and MW 1996a):

• near the northwestern corner of Building 5 (well D05-01)

• east of Building 5 in the Plume 5-1 area (well D05-02)

• west of Building 5 (well D05-03)

• south of Building 400 (well D10A-01)

• east of Building 10 (well D12-01)

In 1994, chlorinated VOCs were reported only in groundwater from well D05-02
(I,2-DCE; TCE; and vinyl chloride) and well D12-01 (1,1,1-TCA and chloroform);
following initial sampling, VOCs were below detection limits with the exception of
occasional detections of benzene and vinyl chloride at concentrations below MCLs. Well
D05-02 was abandoned as part of the six-phase heating (SPH) DNAPL removal activity
for Plume 5-1 and replaced with wells D05-05 and D05-06 in 2004 (Shaw 2006). SWBZ
wells were also installed in 2004 west and east of the Plume 5-1 area (wells D05-04 and
D05-07, respectively) and east of the Plume 5-2/5-4 area (well D05-08). No VOCs have
been reported in any of the newly installed SWBZ wells. However, in 2001 and 2002,
during the NAS Alameda RI/FS supplemental data gap sampling (TtEMI 2001c, 2002c),
vinyl chloride was reported in SWBZ well D05-03 at the western margin of OU-2C at
concentrations exceeding the MCL (0.5 lag/L).
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The nature of groundwater contamination by chlorinated VOCs has been characterized; _IW
however, data gap issues remain for other chemicals, including the possible presence of
1,4-dioxane and the extent of hexavalent chromium and cyanide at concentrations

exceeding MCLs. The compound 1,4-dioxane is a common additive to chlorinated

solvents used in degreasing activities like those conducted at the former plating shop in

Building 5; however, analysis for this chemical has not been conducted. Radium was

discharged into the storm drain system from the former radioluminescent dial-painting
operations in Building 5; analysis has not been conducted for radium-226 and
radium-228. The horizontal extent of the chlorinated VOC plume in the shallower and

deeper FWBZ and the vertical extent of chlorinated VOCs to depths of 40 feet have been

characterized, except for data gaps related to the following:

• the limits of VOCs at concentrations exceeding MCLs at the western margin of the
plume in the shallower and deeper FWBZ and the SWBZ

• the direction of groundwater flow at the western, downgradient margin of OU-2C

• the direction of plume migration off-site, if any, at the western, downgradient
margin of OU-2C

• concentrations of VOCs immediately downgradient of the source area for
Plume 5-1 beneath the interior of Building 5

• concentrations of VOCs in the deeper FWBZ at the northeastern comer of
Building 5

• concentrations of VOCs in groundwater at the former location of dry cleaning
operations at Building 2

• the impact of VOCs in groundwater on the indoor air risk pathway for Building 5
as represented by concentrations of VOCs in subslab soil gas

• any presence of chemicals in groundwater at concentrations exceeding
comparison criteria at Building 34, 43, 44, 102, 282, or 505

• any presence of chemicals in groundwater at concentrations exceeding
comparison criteria at any of 22 SWMUs, including OWSs
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PREVIOUS INVESTIGATIONS

This section presents a brief description of the purpose and scope of investigations previously
performed at OU-2C. Detailed descriptions of these investigations are available in the SulTech
draft RI Report (SulTech 2005). Analytical results from previous investigations that are relevant
to the supplemental RI sampling activities proposed for OU-2C have been reviewed and are
presented in Appendix A1 to the SAP.

Thefollowing environmental investigations and removal actions were conducted in accordance
with CERCLA at Alameda Point from 1988 until the present:

• Phase 2B and3 investigationin 1991

• additionalworkat Sites4 and5, 1992

• follow-on investigation,CTO260, 1994

• follow-on investigation,CTO280, 1994

• environmentalbaselinesurveyinvestigations

• stormsewerinvestigations

• geochemicalprofilingto definechlorinatedsolventplumes, 1997and 1998

• electrokineticpilot-scaletreatabilitystudy, 1999

• supplementalremedialinvestigationdata gapssampling,2001
• Sites5 and 14removalactionsitecloseoutreport,2002

• chlorinated solvent plume definition and dense nonaqueous-phase liquid treatability
studies

• basewidepolynucleararomatichydrocarboninvestigation,2003

• basewidegroundwatermonitoring,1997,1998,1999,2001,2002,2003,and 2004

• tidalinfluencestudy

• totalpetroleumhydrocarboninvestigations

• ResourceConservationandRecoveryAct investigations

• radiationinvestigations

• DNAPLsourceremovalaction,2004

Historic sampling locations for soil and groundwater are shown on Figures 3-1 and 3-2,
respectively.

3.1 PHASE 2B AND 3 INVESTIGATION IN 1991

Sampling for this investigation was performed as described in the "Remedial
Investigation/Feasibility Study Work Plan and Sampling Plan" (Canonie Environmental
1990). The objective of the work plan was to determine if soil and groundwater were
contaminated in areas identified as potential waste release sites (Canonie Environmental
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1990). Many potential waste release sites were first identified during the initial
assessment study conducted in 1983 (Ecology & Environment, Inc. 1983). The report
also identified high levels of chemical oxygen demand, chromium, iron, phenol, and zinc
in paint bay process waters. Historically, these contaminants were used during the paint
stripping or conversion coating operations. No subsurface soil or groundwater data
were collected during the initial assessment study.

Other potential release sites are identified in the work plan and sampling plan (Canonie
Environmental 1990). The waste release areas are generally identified as buildings, tank
locations, and other areas where activities could have contaminated soil and
groundwater. As more information has become available through additional
investigations, site boundaries have expanded to encompass groundwater plumes.

Thepurpose of this investigation was to determine if soil and groundwater contamination
exists at Sites 5, 10, and 12. The investigation focused on the industrial, sanitary, and
storm sewers, and included collecting soil and groundwater samples and installing
groundwater monitoring wells and performing groundwater monitoring
(PRC Environmental Management, Inc. [PRC] and James M. Montgomery [JMM] 1992).

3.2 ADDITIONAL SAMPLING A T SITES 4 AND 5, 1992

ThisfoUow-on work was based on the results of the sampling conducted at the perimeter
of Building 5 during the Phase 2B and 3 investigation conducted in 1991 (PRC and
JMM 1992). For this investigation, five areas in or around Building 5 were identifiedfor
further investigation: the plating shop, selective plating shop, wastewater treatment
area, former hazardous waste storage area, and battery storage area (PRC and JMM
1993).

3.3 FOLLOW-ON INVESTIGATION, CONTRACT TASK ORDER 260,
1994

The objective of this investigation was to fill data gaps from previous investigations by
collecting additional chemical, geological, and hydrogeologic information, with the goal
of assessing the nature and extent of soil and groundwater contamination to prepare an
RI and feasibility study (PRC and Montgomery Watson [MW] 1996a). Previous
investigations indicated elevated concentrations of SVOCs and VOCs in groundwater.
Field activities consisted of collecting soil samples and nonpoint source samples of
manhole catch basins; performing cone penetrometer testing (CPT); collecting
direct-push groundwater samples and HydroPunch® samples; installing wells, including
deep monitoring wells and a reference boring; and performing four quarters of
groundwater monitoring.

The objective of the CPT and direct-push groundwater sampling program was to
evaluate the lithology and hydrogeologic characteristics below a depth of 15 feet, to
assess the thickness of the SWBZ, and to obtain a groundwater sample from the
permeable zone within the SWBZ at each location.
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3.4 FOLLOW-ON INVESTIGATION, CONTRACT TASK ORDER 280,
1994

During the 1994 follow-on investigation under CTO 280, additional field work was
conducted at Sites 5 and 10 to further assess the nature and extent of chemicals in soil
and groundwater detected during winter and spring 1994 (PRC and MW 1996b). The
field work included performing CPTs, collecting HydroPunch® samples and shallow soil
samples, installing shallow monitoring wells, collecting quarterly groundwater samples,
and installing piezometers.

3.5 ENVIRONMENTAL BASELINE SURVEY INVESTIGATIONS

Site 5 consists of Parcels 23C, 28A,29A, 30A, 45A, 46, 48, 49, 50A, 50B, 51A, 51B, 53A,
54, 55, 56, 57, 58, .59, 66, 67, 68, 186, 190A, and 204A. Site 10 consists of Parcel 52
while Site 12 consists of Parcel 69. As a part of the EBS, theseparcels were investigated
under the Phase 2A and 2B investigations and a storm sewer investigation.

3.5.1 Phase 1

The primary objectives of this phase were to identify Community Environmental
Response Facilitation Act-eligible parcels and to classify parcels into area types in
accordance with the "Base Realignment and Closure Cleanup Plan. "" Based on this

_, evaluation, Subparcel 45A and Parcels 51, 53, 66, 67, 68, and 186 were designated as
Base Realignment and Closure Area Type 7, which indicates "areas that are unevaluated
or that require further action." Parcels classified in this category have data gaps that
require additional inspection, site history investigation, and/or sampling. Sub-parcels
23A, 28A, 29A, 30A, 50A, 50B, 53a and Parcels 46, 48, 49, 54, 55, 56, 57, 58, 59, 190A,
204A were designated as Base Realignment and Closure Area Type 6, which includes
"'areas of known contamination where required response actions have not yet been
implemented" (Environmental Resources Management-West, Inc. 1994).

3.5.2 Phase 2A

Based on data gaps identified at the site, soil and groundwater were sampled during the
EBS. Subparce145A and Parcels 49, 51, 52, 54, 55, 56, 57, and 68 were investigated and
sampled during the Phase 2A of the EBS (IT Corp. 2001a). No samples were taken at
Subparcels 23A, 28A, 29A, 30A, 50A, 50B, 53A, 190A, 204A and Parcels 46, 48, 56, 58,
66, 67, and 186.

3.5.3 Phase 20

Subparcel 45A and Parcels 52, 57, 59, 51, and 53 were sampled during Phase 2B of the
EBS.

3.5.4 Phase 2C

_w" Only Parcel 57 was sampled during the Phase 2C of the EBS. The primary goal of this
EBS investigation was to investigate the impact on subsurface and groundwater related
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to former underground storage tanks (UST) 261-1, 261-2, and 261-3. EBS Phase 2C
samples were located across Parcel 57 gradient and near former locations of USTs and
fuel lines.

3.6 STORM SEWER INVESTIGATIONS

Investigations of storm sewer sediments and storm sewer corridors were proceeding in
1995 at the same time as the Phases 2A and 2B sampling activities (IT Corp. 2001a).
These storm sewer investigations were designed to address contaminants in and adjacent
to the storm sewer lines.

A storm sewer sediment removal action was completed by the Navy between 1995 and
1997 (IT Corp. 1997; Tetra Tech 1997b). The Navy conducted Phase I of the CERCLA
time-critical removal action by vacuum-cleaning sediment and debris from storm sewer
catch basins and manholes associated with outfalls A, B, E, H, L J, K, L, and R.

In 2000, the Navy conducted a storm sewer study. The primary objective of this
investigation was to identify storm sewer sections that were damaged, located below the
water table (submerged), and subject to infiltration of contaminated groundwater
(Tetra Tech 2000). The data collected would be used to prioritize storm sewer sections
for repair to minimize infiltration of contaminated groundwater and its subsequent
transport to the Bay.

3.7 GEOCHEMICAL PROFILING TO DEFINE CHLORINATED
SOL VENT PLUMES, 1997AND 1998
Past investigations identified the presence of chlorinated solvents in subsurface soil and
groundwater at several locations around Building 5 (OGISO Environmental 1997; Tetra
Tech and Einarson, Fowler, and Watson 1998). Quarterly groundwater monitoring
around the site has identified elevated levels of 1,1,1-TCA, 1,1-DCE, 1,2-DCA, 1,2-DCE,
chloroethene, and TCE. The objective was to define the vertical and lateral extent of
chlorinated solvents under and around Building 5.

At 26 sampling locations across the northern one-third of the building, grab groundwater
samples were collected from various depths down to 20feet bgs. The grab groundwater
samples were analyzed for VOCs. Seven soil cores were also advanced at six locations.
The screening level data evaluated for this investigation reported volatile aromatic
hydrocarbons (benzene, toluene, ethylbenzene, and xylenes) and 12 additional volatile
chlorinated hydrocarbons. A large (and older) solvent plume was fully delimited
northeastward away from Building 5. A second plume was also characterized along the
south side of Building 5. This plume is smaller in size, and is also fully delineated.
Finally, a third plume was identified and thought to be migrating away from a former
plating shop location near the center of Building 5. (OGISO Environmental 1997).

3.8 ELECTROKINETIC PILOT-SCALE TREATABILITY STUDY, 1999

The specific objective of the electrokinetic pilot-scale treatability study was to treat
chromium-contaminated soil and groundwater at Site 5 (Tetra Tech 1999). The
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technology was applied from December 1997 to June 1998 on chromium-contaminated
soil located beneath Building 5 (the former Aircraft Rework Facility Plating Shop).
Previous investigations indicated that salts containing chromium (III) and hexavalent
chromium (chromium W)--such as chromic acid, dichromate, and chromate anions--
were deposited into the soil under the Plating Shop during chromium plating operations
that occurred at the site from 1942 to 1990.

3.9 SUPPLEMENTAL REMEDIAL INVESTIGATION DATA GAPS
SAMPLING, 2001

The objectives of data gaps sampling at Site 5 were to (1) delineate chlorinated VOC
plumes in groundwater, (2) investigate storm sewer pathways, and (3) collect soil gas
and soil samples to support vapor intrusion modeling in the baseline human health risk
assessment (Tetra Tech 2001c, 2002c). As the data for Site 5 were evaluated, it became
apparent that characterization of the lateral limits of the groundwater contamination
plume was insufficient. Subsequently, the Navy implemented the data gaps sampling
program in 2001 and 2002. The overall objects of data gap sampling at Site 5 were to
investigate chlorinated solvents in groundwater at Building 5.

To verify the vertical extent of VOC contamination in the FWBZ, groundwater samples
were collected by a direct-push methodfrom the top of the FWBZ and at the base of the
fill at 28 locations. Groundwater samples were analyzed for VOCs and TPH using a
mobile laboratory. Thedelineation of VOC plumes addressed the chlorinated VOCs near
the northeast corner of Building 5 and on the north side of Building 400 in Site 10. The
lateral and vertical boundaries of the VOC plumes were defined to maximum
contaminant levels, except for one location in the northwest corner of Site 5. TPH
plumes are commingled with chlorinated VOCs; therefore, TPH contamination will be
managed under the CERCLA program.

An investigation was conducted to detect and define the limits of dense nonaqueous-
phase liquid (DNAPL) contamination at Site 5. Ribbon nonaqueous-phase liquid samples
(RNS) were installed at potential source locations where DNAPL was suspected but no
monitoring wells were located. During RNS installation, soil from the borings was tested
for the physical presence of DNAPL using a phase-separation shake test. In addition,
groundwater samples were collected from each soil boring after removal of RNSs. In
locations where DNAPL was suspected and monitoring wells (M05-04 and M05-07) were
already in place, multi-level, passive diffusion bag samplers were used for the collection
of depth-discrete samples from the screened interval of the wells. RNS and passive
diffusion bag sample data and phase separation shake tests did not indicate the presence
of DNAPL at Site 5; therefore, no additional characterization for DNAPLs was
necessary. However, the results of confirmation groundwater samples collected from
RNS borings indicated thepotential presence of DNAPLs.

Soil gas samples were collected from groundwater contaminant plume areas at depths
below the ground surface. Soil gas samples were collected using a direct-push, soil

_, vapor probe and a slow-purge, vacuum-monitored induction system. Soil gas samples
were collected from eight locations and analyzed for chlorinated VOCs; benzene,
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toluene, ethylbenzene, and xylene; and total recoverable petroleum hydrocarbons.
Measurable concentrations of VOCs were detected in soil gas above the contaminant
plume in groundwater.

Objectives for the investigation of inorganic contamination in soil and groundwater
related to the plating shop at Site 5 were (1) determine the extent of cadmium-and
chromium-contaminated soil in the plating shop to support potential removal actions, (2)
determine whether hexavalent chromium is present at concentrations of concern in soil
and groundwater at the plating shops, and (3) evaluate whether cyanide is present at
concentrations of concern in groundwater at the Building 5 plating shop. Subsurface soil
samples were collected from 18 locations. Samples were submitted to a fixed laboratory
for analysis of cadmium, total chromium, hexavalent chromium, cyanide, and pH.
Additional samples for cadmium in soil and cyanide in groundwater at Site 5 were
collected in subsequent rounds of step-out sampling. A metals removal action was
conducted during data gap sampling. Confirmation samples were collected during the
removal action to verify that remaining soil is below action levels. Therefore, nofurther
removal action is warranted. Elevated metal concentrations have not been detected in
groundwater at the plating shop; therefore, no further action is required for
groundwater.

During the storm sewer investigation, storm sewer bedding material samples were
collected from locations S05-DGS-VE-01 and S05-DGS-VE-02 to determine the potential
infiltration of contaminated groundwater into the storm sewers and to evaluate the
bedding material as a potential pathway. Samples were analyzed at an on-site mobile
laboratory. Based on this investigation, the hydraulic conductivities of the bedding
material samples were comparable to the offset soil samples; therefore, the bedding
material pathways were not evaluated further.

3.10 SITES 5 AND 14 REMOVAL ACTION SITE CLOSEOUT REPORT,
2002

A cadmium removal action was performed at the former plating shop in Building 5 and
approximately 1,750 cubic yards of soil was excavated. The excavation was performed
in three stages, with confirmation sampling foUowing each stage. Tetra Tech performed
data gaps sampling before the excavation to delineate the limits of cadmium-impacted
soil and to define the limits of the removal action. Pre-excavation activities included
removal of the wooden decking and supporting timbers placed atop the depressed
concrete floor of the plating shop. The partial mezzanine located in the east side of the
plating shop was also removed. (IT Corp. 2002a). Theplating shop walls and electrical
equipment were also removed prior to the excavation.

The initial excavation was completed to 5 feet bgs, but subsequent focused excavations
were completed to approximately 10feet bgs to remove elevated cadmium concentrations
detected during confirmation sampling.

Based on the small area affected at Site 5, the removal action alternative selected and
described in the engineering evaluation/cost analysis was soil excavation and land
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disposal (Tetra Tech 2001a). The small size of the affected area allowed the removal of
essentially all cadmium-contaminated soil to background levels, as verified by soil
sampling results. Additionally, results of the final round of confirmation soil sampling
indicated that all cadmium-impacted soil with concentrations exceeding the U.S. EPA
PRG had been removed, except for the hot spot previously detected under the south
plating shop wall (sample S05-EXC-SWSI-1). This location could not be excavated
without compromising the structural integrity of the building (IT Corp. 2002a).

3.11 CHLORINA TED SOL VENT PLUME DEFINITION AND DENSE
NONAQUEOUS-PHASE LIQUID TREATABILITY STUDIES

In 2000, the Navy conducted a surfactant-enhanced subsurface remediation treatability
study at Building 5 in Site 5. The purpose of the study was to demonstrate enhanced
removal of DNAPL from the subsurface. The Navy conducted a site investigation to
finalize the location of the treatability study cell test area and to determine the pre-test
DNAPL volume using soil coring and Pre-Partitioning Interwell Tracer Test. Soil core
samples were collected throughout the study area and a DNAPL volume was estimated.
Following the site investigation, the Navy conducted surfactant-enhanced subsurface
remediation for DNAPL removal by completing surfactant injection. Following the

surfactant injection, a site investigation was conducted to determine the post-test DNAPL
volume using soil coring and Post-Partitioning Interwell Tracer Test. The post-test soil
cores were drilled within 2 feet of the selected pre-study soil sampling locations at depth
intervals identical to thepre-coring locations. ThePost-Partitioning Interwell Tracer Test
was conducted using the same protocol as the Pre-Partitioning InterweU Tracer Test to
determine the post test DNAPL mass. The soil coring and Post-Partitioning InterweU
Tracer Test results showed excellent mass removal (over 97 percent). The results exceeded
theproject goal of 95 percent DNAPL removal (Surbec-ART Environmental 2000).

The evaluation of the results of the Surbec study was based on inadequate horizontal and
vertical subsurface characterization and used monitoring well sampling results rather than
HydroPunch groundwater samples collected from discrete intervals to characterize post-
test concentrations of VOCs in groundwater. This resulted in an apparent effectiveness
that was much greater than the actual effectiveness of surfactant-enhanced mass removal.
The conclusions based on post-test soil sampling and the Post-Partitioning Interwell
Tracer Test (which indicated that the mass removal was excellent and exceeded 97
percent) were in error. VOC concentrations in groundwater were actually two to three
orders of magnitude greater than those used to evaluate the Surbec study (Cook, pers.
com. 2007).

In December 2003, Shaw Environmental & Infrastructure, Inc. submitted final project
plans to conduct a DNAPL source removal action at Site 5. The following tasks were
completedfor this removal action.

• Refinethe lateralandverticaldefinitionof eachof theplumes listedby the
engineeringevaluationandcost analysis(TetraTech2001b)

• DetailthestratigraphywithineachofthepIume areas
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• Performa boilingtemperaturesix-phaseheatingpilot testat Site5

• Designafull-scalemassremovalapplicationof six-phaseheatingto achievethe
project objectives

• Operatethemassremovalsystemsuntil theprojectobjectivesare achieved

• Remove or properly abandon all mass removal appurtenances

The existence of mobile DNAPL within the plume at Site 5 triggered the implementation
of an additional task referred to as physical DNAPL removal. This task consisted of
installing a series of temporary wells in a triangular grid and periodically removing
DNAPL from those wells. The data generated from tasks I through 4 led to the following
conclusions:

1. Thelateralextentof theDNAPLplume withinBuilding5 wassmallerandthe
verticalextentgreaterthanoriginallythought

2. MobileDNAPLwas in a limitedarea withintheplume underBuilding5

3. DNAPLremovalviasix-phaseheatingwithinthe twoplumes at Site 5 was
technically and economically practical in the upper 20feet

4. Electrodedesignandspacingmustbe modifiedin orderto controlheatingtime
andto increaseheatingefficiency(Shaw2003c)

The project plans describing the removal of DNAPL were to be limited to a maximum
depth of 20 feet bgs. DNAPL would be removed from the two plumes in stages. Each
stage, or heating sequence, would heat an area between 8,000 and 14,000 square feet.
Five or six heating cells would be expected required for each heating sequence. Each
heating cell would consist of six electrodes arranged in a hexagonal pattern with an
additional electrode at its center. Each heating sequence would continue until an
interpretation of the data obtained during the operation indicates it prudent to terminate
the stage (Shaw 2003c). The result of the DNAPL source removal was to be presented in
aforthcoming report. (See Section 3.18.)

The steam-enhanced extraction (SEE) technology developed in the late 1980s at the
University of California at Berkeley was used to remove DNAPL waste oil containing
chlorinated hydrocarbons from the subsurface at IR Site 5. The treatment was intended
to reduce chlorinated solvent concentrations and petroleum hydrocarbon concentrations
in groundwater and soil, respectively, to levels comparable to the upgradient groundwater
concentration in the treatment zone. After the application of SEE at Building 5, the
concentrations of extractable petroleum hydrocarbons in groundwater and soil in the
treatment zone were reduced by an order of magnitude compared to the upgradient plume
area. The study concluded that SEE was a feasible in situ technique for IR Site 5
(BERC 2000).
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3.12 BASEWlDE POL YNUCLEAR AROMA TIC HYDROCARBON
INVESTIGATION, 2003

The objective of the PAH study was to collect sufficient PAH data to calculate EPCs for
risk assessments at CERCLA sites (Bechtel Environmental, Inc. 2002). The historical
PAH data collected at Sites 5, 10, and 12 were used to estimate the mean and standard
deviation of benzo(a)pyrene (B[a]P)-equivalent concentrations to determine the
appropriate number of samples to collect at each site. At Site 5, 126 soil borings were
advanced. At Site 10, 4 soil borings were advanced, while at Site 12, 8 soil borings were
advanced. These soil borings were advanced using direct-push sample methods.
Samples were collected separately between ground surface and 0.5feet bgs, 0.5feet and
2feet bgs, 2feet and 4feet bgs, and 4feet and 8feet bgs.

At Site 5, PAHs (expressed as B[a]P) were detected in 475 of the 558 soil samples; 18 of
these 475 soil samples had a B(a)P-equivalent concentration that exceeded the human
health screening criterion of 620 micrograms per kilogram used in the report. At Site 10,
PAHs (expressed as B[a]P) were detected in 4 of the 19 soil samples taken at the site;
only one sample had a B(a)P-equivalent concentration that exceeded the human health
screening criterion used in the report. At Site 12, PAHs (expressed as B[a]P) were

detected in all 36 soil samples taken at the site; only eight of these 36 soil samples had
B(a)P-equivalent concentration that exceeded the human health screening criterion used
in the report.

3.13 BASEWIDE GROUNDWATER MONITORING, 1997, 1998, 1999,
2001, 2002, 2003, AND 2004
Forty-eight monitoring wells (1MW6S, 1MWTS, 2MW8S, 400MJ-MW1, 400MJ-MW2,
400MW-MW3, D05-01, D05-02, D05-03, M05-O1, M05-02, M05-03, M05-04, M05-05,
M05-06, M05-07, M05-08, M05-09, M05-10, M05-11, M05-12, MO5BS-01, MO5HW-01,
M08-07, M117-E, M12-01, P-5-1-MWD1, P-5-1-MWD2, P-5-1-MWD3, P-5-1-MWD4,
P-5-1-MWD5, P-5-1-MWI1, P-5-1-MWI2, P-5-1-MWI3, P-5-1-MWI4, P-5-1-MWI5,
P-5-1-MWS1, P-5-1-MWS2, P-5-1-MWS3, P-5-1-MWS4, P-5-1-MWS5, DIOA-01, M10-
01, M10-02, M10-03, D12-01, D12-03, and D12-04) in Sites 5, 10, and 12 were sampled
quarterly or semiannually (Shaw 2003a, 2003b, 2004; PRC 1996b; Tetra Tech 1997a,
1998b). Groundwater samples were analyzed for VOCs, TPH, metals, anions, sulfide,
alkalinity, and dissolved gases.

Analytical data were compared to historical results and to the State of California
maximum contaminant levels (Title 22 California Code of Regulations). Based on
validation findings, analytical data were valid and usable for project decisions.

3.14 TIDAL INFLUENCE STUDY

The purposes of this tidal influence study were (1) to assess the magnitude of tidal
influence on the first and second water-bearing zones and the first Merritt Sand Aquifer
underlying Alameda Point, (2) to establish groundwater flow directions and gradients
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where possible, and (3) to provide additional data to supplement the previous tidal
influence investigations (PRC 1993, 1995).

Hourly water-level measurements were taken during a 24-hour period in selected
monitoring wells located throughout the facility. Water levels were monitored using
pressure transducers connected to electronic data recorders. Of the 23 monitoring wells
and piezometers included in this study, 10 wells were located at the southwestern corner
of the air station (Site 2, a wetlands area), two wells and four piezometers were located
in the central part of the air station (near Site 5 and the Seaplane Lagoon), and two wells
were located in the southeast corner of the air station (near sites 3, 4, 9, 11, and 16).
Water levels in San Francisco Bay were monitored every 15 minutes during the study at
two tidal wells located at the north and south sides of the air station (in the Oakland
Inner Harbor and in the Seaplane Lagoon. The monitoring wells and piezometers are
shown on Figure 3-2.

The monitoring wells and piezometers studied in Site 5 under this tidal investigation were
D05-02, DIOA-O1, PEZ-17-01, PEZ-17-02, PEZ-17-03, and PEZ-17-04. This study
reported monitoring wells D05-02, DIOA-01, PEZ-17-02, and PEZ-17-03 were tidally
influenced.

The monitoring wells and piezometers in Sites 5 and 10 were located in the SWBZ. The
groundwater fluctuations measured in monitoring wells D05-02 and DIOA-01 decreased
with increasing distance from the Seaplane Lagoon and corresponded with tidal cycles.
Groundwater flows outward, toward the Seaplane Lagoon, from monitoring well DlOA-
01 during both high and low tides with a steeper gradient toward the Seaplane Lagoon
during low tide. The estimated hydraulic gradient toward the bay is 0.0012 at high tide
and 0.0033 at low tide. Groundwater flow between DIOA-01 and D05-02 is inland
during both high and low tide, but gradients are very low. At high tide, the estimated
gradient in the vicinity of DIOA-01 is 0.0007 northward and approximately 0.0002
northward at low tide, or essentially flat. In the central portion of Alameda Point, a
storm drain that runs near Site 5 (and near monitoring well D05-02) into the Seaplane
Lagoon may provide a preferential path for groundwater flow and allow tidal influence
to extend inlandfarther than would be expected (PRC 1997a).

3.15 TOTAL PETROLEUM HYDROCARBON INVESTIGATIONS

Even though TPH is not a CERCLAcontaminant, soil and groundwater were sampled at
various locations across Site 5 for TPH, which includes all TPH-fractions (TPH as
diesel, gasoline, jet fuel, or motor oil) and TPH-associated constituents (benzene,
toluene, ethylbenzene, and xylenes and lead). [A summary of the results of the TPH
investigations conducted at OU-2C are included in Appendix AI of the SAP.]

3.15.1 Underground Storage Tanks
Seventeen USTs (2-1, 5-1, 5-2, 5-3, 6-1, 6-2, 62-1, 261-1 through 261-3, 282-1, 282-2,
614-1, and 615-1 through 615-4) were located at Site 5. Site 10 is located in the central
portion of Alameda Point, south of Site 5, and contains Building 400. The one UST
located at Site 10 is described as follows. Site 12 is located in the central portion of
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Alameda Point, southeast of Site 5, and contains Building 10. The table below lists the
USTs at Site 12.

3.15.2 Aboveground Storage Tanks
Seventeen ASTs (O02A,O02B,O05A,O05B,005C, O05D, O05E,O05F, O05G, O05H, 032,
032C, 261, 405A, 405B, 500, and IWTP 5) were located at Site 5. ASTs O05A, O05B,
005C, O05D, O05E,O05F,O05G,O05H, 032, 261, and 500 were regulated as SWMUs. Of
the ASTs at Site 5, only AST O05Gwas recommendedfor further action (IT Corp. 2001a).
Twelve ASTs (010L, 010A, 0lOB, 010C, 010D, 010E, 01OF, 0lOG, 01OH, 0101, 010J,
and 01OK) were located at Site 12. All ASTs listed for Site 12 are regulated as SWMUs
(IT Corp. 2001a).

3.15.3 Oil/Water Separators
Four OWSs (005, O06A,O06B,and 615) are located at Site 5. OWS 005 is located south
of Building 5 and associated with IWTP 5 and was closed by DTSC (DTSC 1999). OWS
O06A is located near the southeastern portion of Building 6, north of a fuel line. OWS
O06Bis located near the northwestern section of Building 6, near a grease trap adjacent
to the west wing of the machine shop. Both OWSs O06A and O06B were recommended
for further investigations (IT Corp. 2001a). OWS 615 is located southeast of Building 5
adjacent to UST 615-3 and was closed by DTSC (DTSC 2001). One OWS (010) is
located at Site 12. OWS 010 is located in Building 10 near the southwestern corner.
This OWS has been recommendedfor further investigation (IT Corp. 2001a).

3.15.4 Fuel Line Summary
Fuel line removal work was conducted at Alameda Point from June 1998 to
February 1999, May to June 1999 (IT Corp. 2001b), and September to December 2001
(IT Corp. 2002b). During the 1998 and 1999 work, 29,634 linear feet of fuel line was
removed, and 23,788 linear feet of fuel line was abandoned in place by cleaning and
grouting the lines. These removed and abandoned fuel lines included some fuel lines
located at Site 5 and 10. Fuel lines were not removed or abandoned at Site 12
(IT Corp. 2001b, 2002b).

Fuel lines suspected to be located along Monarch Street and West Tower Avenue, and
that border Sites 5, 10, and 12, could not be located and likely do not exist. As of
December 2001, all underground fuel lines at Site 5, 10, and 12 had been removed or
closed in place (IT Corp. 2002b).

3.16 RESOURCE CONSERVATION RECOVERY ACT INVESTIGATIONS

A RCRA Facility Assessment was conducted at Alameda Point in 1992 to identify
SWMUs and areas of concern, and to evaluate the need and scope of a RCRA Facility
Investigation. Eighty-five SWMUs and areas of concern were identified in the RCRA
Facility Assessment. The Navy continues to conduct investigations related to closure of
RCRA-permittedfacilities.
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A RCRA Facility Investigation for Alameda Point was implemented through coordination
of existing environmental programs, namely under CERCLA, the TPH Program, and as
part of the EBS. Many results of the RCRA Facility Assessment and RCRA Facility
Investigation-related activities at Alameda Point are summarized in the EBS report.
RCRA-permitted facilities 1WTP 5 (DTSC 1999) and Hazardous Waste Storage Unit, at
the southeast corner of Building 5, have been closed (DTSC 2001).

3.17 RADIATIONINVESTIGATIONS

The Navy documented prior final status surveys of portions of Buildings 5 and 400 in the
"Radiation Survey Report, Naval Air Station Alameda, California, Final" (PRC 1996,
1997b). This report contained descriptions of the resurvey of radiologically impacted
areas previously identified, the survey of newly scoped areas identified as a result of the
1997 work, and areas potentially impacted as a result of removal actions involving
Building 5 and 400 sewer and industrial wastewater systems. The Navy reported that
areas known or suspected to contain radioactive contamination included (1) the bearing
shop in Building 5 (former radium paint use areal (2) the small parts paint shop in
Building 5, and (3) areas in Building 400 around Room 204.

The exposed and subterranean interior drain lines of Building 5 were surveyed for
radioactive contamination in 1997. Additionally, storm drains from Buildings 5 and 400
and other locations emptying to the Seaplane Lagoon were surveyed for radioactive
contamination (New World Technology 2002).

From October 1998 through April 2000, the Navy performed a radiological closeout
survey at Alameda Point for Buildings 5 and 400 (Tetra Tech 1998a). The radiological
closeout survey was performed to demonstrate that residual radioactive materials
associated with Navy activities were present at levels that satisfy criteria established by
the Navy Radiological Affairs Support Office, the U.S. Nuclear Regulatory Commission,
and the California Department of Health Services. Based on their history and
operations, Buildings 5 and 400 were not subject to license requirements under the
Atomic Energy Act; therefore, they were not subject to former license termination
procedures. However, the field measurement data were compared to residual
radioactivity contamination criteria established by the U.S. Nuclear Regulatory
Commission and the California Department of Health Services Radiological Health
Branch for decommissioning licensed facilities (U.S. Nuclear Regulatory Commission
1974; California Department of Health Services 1988). Methods used in the radiological
closeout survey were consistent with guidance described in the "Manual for Conducting
Radiological Surveys in Support of License Termination" (U.S. Nuclear Regulatory
Commission 1992) and the "Multi-Agency Radiation Survey and Site Assessment
Manual" (U.S. EPA 1997), as modified in the "'Final Status Radiation Survey and Field
Sampling Work Plan" (Tetra Tech 1998c) and "Addendum Confirmation Radiation
Survey and Field Sampling Work Plan'" (Tetra Tech 2002a). The surveys were designed
assuming that the radionuclides of interest were radium-226 or strontium-90, for which

the most restrictive limits have been established (Tetra Tech 2001d). _1_
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Areas with residual radioactive contamination were removed or documented by the Navy
or a Tetra Tech subcontractor. After decontamination, areas of the buildings were
surveyed for alpha or beta-gamma surficial contamination or gamma radiation. Areas
previously identified with radioactive contamination exceeding established limits
underwent Class I surveys. Adjacent areas underwent Class 2 surveys. Class 3 area
surveysfor gamma emissions proceeded in the other areas of Building 5 to ensure that no
Class 1 or Class 2 areas had been missed in the previous classification of areas of the
building. In addition, swipe testsfor removal radioactivity were performed in Building 5
in Rooms 4, 223, 227, 234, and under the spray booths on thefirst floor.

Results of the radiological closeout survey demonstrated that no significant radioactive
contamination remains in Buildings 5 and 400. Results of all final measurements taken
during this survey were at or below applicable surface activity limits.

Although the radiological close-out survey for Buildings 5 and 400 were intended to
document that these buildings may be considered for release by the Navy for unrestricted
public use, as specified by applicable federal and state guidance and polices (U.S.
Nuclear Regulatory Commission 1974, 1992; DHS 1988), final acceptance was never
received by the U.S. EPA or California DHS. The Draft Historical Radiological

Assessment still lists these buildings as impacted and requiring further surveys or
investigations.

As a result of radium-impacted storm drain removal activities conducted in 1999, an
abandoned storm drain line was discovered beneath Building 5. Survey of this line
revealed radioactive contamination (TtEMI 2002b). The approximate location of this
abandoned line and the location of a formerly active storm drain line and laterals are
included on a figure in Appendix A1 to Attachment A. Due to the presence of the
abandoned line and the historical discharge of radium-contaminated materials to storm
drains beneath Building 5, the Radiological Work Instruction (Attachment H) addresses
this issue and the precautions that will be taken prior to subsurface sampling.

A storm drain radiological removal action is being planned. Preparation of the work plan
and the removal activities will be conducted by another Navy contractor. The primary
objectives are 1) to research and investigate all previous storm and sewer line removal
work in OU-2C, including IR Site 5 and Building 400 and storm drain lines from
Building 5 to Seaplane Lagoon, which was done by New World Technology in the fall of
1998 and spring of 1999 (New World Technology 2002), and 2) to complete a time-
critical removal action (TCRA) action memorandum and work plan, along with all
removal of the storm and sewer lines with radiological contamination in the OU and
reconstruction of the storm drain system. The end result of this TCRA at impacted sites
will be a final status survey (FSS) document. The FSS will provide the documentation
needed to confirm that radiological contamination has been remediated to levels that
satisfy criteria established by the Navy Radiological Affairs Support Office (RASO),
U.S. EPA, and the California DHS. For radiological contamination associated with storm
drains and sewers, the FSS will provide the documentation for the Navy to obtain RASO,

_, U.S. EPA, and DHS concurrence on the release of OU-2C for unrestricted public use as
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specified by applicable federal and state guidance and policies (NRC 1974, 1992;
DHS 1988).

3.18 DNAPL SOURCE REMOVAL ACTION, 2004
A full-scale mass removal action using SPH with vapor extraction was completed for
DNAPL source removal at Plume 5-1, IR Site 5. The removal action began on July 8,
2004, and was completed on November 5, 2004 (Shaw 2006). The objective was to
remove sufficient contaminant mass to permanently reduce the total concentrations of
chemicals of concern (COCs) to below 10,000 parts per billion (ppb) within the
horizontal extent of Plume 5-1, to a maximum depth of 20 feet bgs. The SPH technology
was proven effective in pilot-scale testing at Plume 5-1 (Shaw 2003d). The removal
action was conducted in accordance with the final Removal Action Project Plans (RAPP)
for IR Sites 4 and 5 DNAPL and Dissolved Source Removal Action (IT 2002c), the
Amendment to the RAPP for installation of well points for DNAPL extraction
(IT 2002d), and the RAPP Addendum (Shaw 2003c).

The application of SPH was successful in treating the targeted Plume 5-1, an area of
approximately one-third acre. The COCs (predominantly 1,1,1-TCA and TCE, and the
degradation products from these compounds) were mobilized into the vadose zone as a
vapor by heating the soil and groundwater via SPH and were then removed by vapor
extraction. More than 3,000 pounds of VOCs were recovered over the 15-week SPH
treatment. Groundwater concentrations in the treatment zone above 20 feet bgs were
reduced from an average initial total COC concentration (sum of concentrations of ten
chlorinated VOCs: 1,1-DCA; 1,2-DCA; 1,1-DCE; cis-l,2-DCE; trans-l,2-DCE; PCE;
I,I,I-TCA; 1,1,2-TCA; TCE; and vinyl chloride) of approximately 49,000 p,g/Lto less
than 120 lxg/L.

Prior to the full-scale SPH application, the total COC concentrations in seven treatment
zone monitoring wells ranged from an average of 300 p,g/Lto 240,000 lxg/L. The highest
concentrations were for 1,1,1-TCA (205,000 lxg/L). Four months after completion of the
SPH operation, the highest COC concentrations in treatment zone monitoring wells was
1,414 I_g/Lin well 1MW6S, while concentrations in all other wells were either below the
detection limit of 1 _tg/Lor less than 20 I.tg/L. All monitoring wells sampled during the
SPH application showed total COC concentration reductions to values well below the
removal action goal of 10,000 ppb and therefore met the removal action objective
(Shaw 2006).

The bulk of the equipment from the Plume 5-1 removal action is being reinstalled in
the Plume 5-3 plume area. SPH treatment for the Plume 5-3 area will begin in 2006
(Shaw 2006).
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I. Report

EXECUTIVE SUMMARY

ACRONYMS/ABBREVIATIONS

1 INTRODUCTION

1.1 Project Purpose

1.2 Scope

1.3 Report Organization

1.4 Background

1.4.1 Regulatory Framework
1.4.2 Base Description and History
1.4.3 Site Description
1.4.4 Site Background

1.4.4.1 IR Site 5 - Aircraft Rework Facility
1.4.4.2 IR Site 10 - Missile Rework Facility
1.4.4.3 IR Site 12 - Power Plant Facility

1.5 Previous Investigations

1.5.1 Phase 2B and 3 Investigation in 1991
1.5.2 Additional Sampling at Sites 4 and 5, 1992
1.5.3 Follow-On Investigation, Contract Task Order 260, 1994
1.5.4 Follow-On Investigation, Contract Task Order 280, 1994
1.5.5 Environmental Baseline Survey Investigations
1.5.6 Storm Sewer Investigations
1.5.7 Geochemical Profiling to Define Chlorinated Solvent Plumes,

1997 and 1998

1.5.8 Eleclrokinetic Pilot-Scale Treatability Study, 1999
1.5.9 Supplemental Remedial Investigation Data Gaps Sampling, 2001
1.5.10 Sites 5 and 14 Removal Action Site Closeout Report, 2002

1.5.11 Chlorinated Solvent Plume Definition and Dense Nonaqueous-Phase Liquid
Treatability Studies

1.5.12 Basewide Polynuclear Aromatic Hydrocarbon Investigation, 2003
1.5.13 Basewide Groundwater Monitoring, 1997, 1998, 1999, 2001, 2002, 2003, and 2004
1.5.14 Tida! Influence Study
1.5.15 Total Petroleum Hydrocarbon Investigations

1.5.15.1 USTs and ASTs

1.5.15.2 Corrective Action Areas 5A, 5B, and 5C
1.5.15.3 Former Fuel Line CAA-B

1.5.15.4 TPH Screening

Figure 1-4
Draft Outline of Remedial Investigation Report

5/3/2007 9:11 AM peo figure 1-4.doc page 1 of 12



Figure 1-4 (continued)

I. Report (continued)

1.5.16 Resource Conservation Recovery Act Investigations

1.5.16.1 RCRA Facility Assessments
1.5.]6.2 Facilities Closed Under RCRA

1.5.][6.3 Solid Waste Management Unit Evaluation

1.5.17 Radiation Investigations

1.5.][7.1 Radiological Characterization Survey of Storm Drains
1.5.][7.2 Radiological Closeout Survey for Buildings 5 and 400
1.5.]t7.3 IR Site 5 Non-Time Critical Removal Action

1.5.][7.4 Ongoing Activities for Remediation of Radium Contaminated Storm
Drains

1.5.18 DNAPL Source Removal Actions

1.6 Investigations at Adjacent Sites

1.6.1 IR Site 8 and CAA 8
1.6.2 IR Site 26
1.6.3 IR Site 35

1.6.3 EDC-5 Site Inspection and SWMU Report

1.7 Future and Current Use

2 PHYSICAL SETTING

2.1 Climate

2.2 Topography

2.3 Surface Water Drainage and Tides

2.4 Geology

2.4.1 Alameda Island Geology
2.4.2 OU-2C Geology

2.5 Hydrogeology

2.5.1 Regional Hydrogeology
2.5.2 OU-2C Hydrogeology

2.6 Fill History

2.7 Groundwater Use and Potential Beneficial Uses

2.8 Ecological Habitats and Natural Resources

2.8. i Ecological Habitats
2.8.2 Threatened, Endangered, and Of-Concern Species
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Figure 1-4 (continued)

I. Report (continued)

3 INVESTIGATION APPROACH AND SCOPE

3.1 Data Quality Objectives

3.2 Supplemental Remedial Investigation Sampling Locations, Analyses, and Rationale

3.2.1 Sampling Activities
3.2.1.1 Soil Sampling
3.2.1.2 Monitoring Well Installation and Sampling
3.2.1.3 Piezometer Installation and Aquifer Testing
3.2.1.4 Discrete Groundwater Sampling
3.2.1.5 Subslab Soil Gas Sampling

3.2.2 Summary of Supplemental RI Field Activities

3.3 Deviations From the Work Plan

3.4 Data Quality

3.4.1 Data Evaluation and Data Validation
3.4.2 Detection Limits

3.5 Preliminary Screening Criteria and Alameda Point Background Metals Concentrations

4 NATURE AND EXTENT OF CONTAMINATION

4.1 Soil Sampling Results

4.1.1 Volatile Organic Compounds
4.1.2 Total Petroleum Hydrocarbons
4.1.3 Semivolatile Organic Compounds
4.1.4 Polychorinated Biphenyls
4.1.5 Metals and Cyanide
4.1.6 Radium

4.2 Grounwater Samping Results

4.2.1 Volatile Organic Compounds
4.2.2 Total Petroleum Hydrocarbons
4.2.3 Semivolatile Organic Compounds
4.2.4 Polychlorinated Biphenyls
4.2.5 Metals and Cyanide
4.2.6 Water Quality Parameters

4.3 Evaluation of Metals Above Alameda Point Background in Soil and Groundwater

4.4 Summary of Nature and Extent

4.4.1 Soil
4.4.2 Groundwater
4.4.3 Subslab Soil Gas
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Figure 1-4 (continued)

I. Report (continued)

5 FATE AND TRANSPORT

5.1 Conceptual Site Model

5.1.1 Physical Characteristics of the Site
5.1.2 Distribution of Contaminants

5.1.3 Potential Routes of Migration

5.2 Contaminant Mobility and Persistence

5.2.1 Organic Compounds
5.2.2 Metals

5.2.3 Mobility of Contaminants
5.3 Potential Migration Mechanisms

5.3.1 Groundwater Transport
5.3.2 Atmospheric Transport
5.3.3 Transport of Soil Contaminants to Groundwater
5.3.4 Surface Water Runoff

6 HUMAN-HEALTH AND ECOLOGICAL RISK ASSESSMENTS

6. l Conceptual Site Model

6.2 Human-Health Risk Assessment

6.2.1 Data Evaluation

6.2.2 Exposure Assessment
6.2.3 Toxicity Assessment
6.2.4 Risk Characterization

6.2.4.1 Residential Scenario Cancer Risks

6.2.4.2 Occupational and Construction Scenario
Cancer Risks

6.2.4.3 Noncancer Hazards and Lead

6.2.5 Human-Health Risk Assessment Uncertainty Analysis
6.2.6 Human-Health Risk Assessment Conclusion

6.3 Screening-Level Ecological Risk Assessment

6.3.1 Problem Formulation

6.3.1.1 Facility Location and Description
6.3.1.2 Ecological Habitats
6.3.1.3 Threatened, Endangered, and Of-Concern Species
6.3.1.4 Identification of Chemicals of Potential Ecological

Concern

6.3.1.5 Exposure Pathway Analysis
6.3.1.6 Conceptual Site Model

V
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Figure 1-4 (continued)

I. Report (continued)

6.3.2 Ecotoxicity of Chemicals of Potential Ecological Concern

6.3.2.1 Toxicity Reference Values for Mammals and Birds
6.3.2.2 Toxicity Reference Values for Aquatic Life

6.3.3 Exposure Estimates

6.3.3.1 Terrestrial Exposure Model
6.3.3.2 Concentrations of Baywater Chemicals of Potential Ecological Concern
6.3.3.3 Exposure Factors

6.3.4 Ecological Risk Estimation

6.3.4.1 Terrestrial Receptors
6.3.4.2 Aquatic Wildlife Receptors
6.3.4.3 Aquatic Life Receptors

6.3.5 Ecological Risk Assessment Uncertainty Analysis

6.4 Refined Exposure Estimate (Step 3A)

6.4.1 Refined Exposure Factors
6.4.2 Refined Risk Estimation

6.4.2.1 Terrestrial Receptors
6.4.2.2 Aquatic Wildlife Receptors
6.4.2.3 Aquatic Life Receptors

6.4.3 Risk Characterization and Summary

6.4.3.1 Terrestrial Receptors
6.4.3.2 Aquatic Receptors
6.4.3.3 Environmental Risk Assessment Conclusions and Recommendations

7 SUMMARY AND CONCLUSIONS

7.1 Conclusions

7.1.1 Volatile Organic Compounds in Groundwater
7.1.2 Metals in Groundwater Potentially Impacting Ecological Receptors

7.1.2.1 Discharge Point to Surface Water
7.1.2.2 Metals of Concern

7.1.3 Chemicals in Soil Impacting Human and Ecological Receptors
7.1.4 Risk

7.2 Recommendations

8 REFERENCES
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Figure 1-4 (continued)

II. FIGURES

ES-1 Alameda Point Regional Map

ES-2 Site Location Map

1-1 Alameda Point Regional Map

1-2 Site Location Map (plus adjacent investigation sites)

1-3 Site Features Map (plus locations of USTs, ASTs, CAAs, and SWMUs)

1-4 Conceptual Site Model for IR Site 5

1-5 Conceptual Site Model for IR Site 10

1-6 Conceptual Site Model for IR Site 12

1-7 Historic Soil Sampling Locations

1-8 Historic Groundwater Sampling Locations

1-9 Plating Shop Cadmium Removal Action Schematic

1-10 Radiation Impacted Storm Drain Removal Action Schematic

1-11 DNAPL Removal Action Schematic - Plume 5-1

1-12 DNAPL Removal Action Schematic- Plume 5-3 _IW

1-13 Site Reuse Plan

2-1 Regional Topography and Geology

2-2 Schematic Stratigraphy and Hydrogeology of Alameda Point

2-3 Cross Section Location Map

2-4 Cross Section A-A'

2-5 Cross Section B-B"

2-6 Cross Section C-C'

2-7 Cross Section D-D'

2-8 History of Artificial Fill at Alameda Island (1859-1973)

2-9 Basewide Groundwater Elevation Map, First Water-Bearing Zone (most recent available)
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Figure 1-4 (continued)

II. FIGURES (continued)

2-10 OU-2C Groundwater Elevation Map, First Water-Bearing Zone (most recent Fall Quarter)

2-11 OU-2C Groundwater Elevation Map, First Water-Bearing Zone (most recent Winter Quarter)

2-12 OU-2C Groundwater Elevation Map, First Water-Bearing Zone (most recent Spring Quarter)

2-13 OU-2C Groundwater Elevation Map, First Water-Bearing Zone (most recent Summer Quarter)

2-14 OU-2C Groundwater Elevation Map, Second Water-Bearing Zone (most recent Fall Quarter)

2-15 OU-2C Groundwater Elevation Map, Second Water-Bearing Zone (most recent Winter Quarter)

2-16 OU-2C Groundwater Elevation Map, Second Water-Bearing Zone (most recent Spring Quarter)

2-17 OU-2C Groundwater Elevation Map, Second Water-Bearing Zone (most recent Summer Quarter)

2-18 Groundwater Elevation Hydrographs (1991 to present)

2-19 Habitat Areas

3-1 Supplemental Remedial Investigation Soil and Groundwater Sampling Locations

3-2 Supplemental Remedial Investigation Subslab Soil Gas Sampling Locations

3-2 Supplemental Remedial Investigation Piezometer Locations

4-1 Soil Sampling Locations Used to C.haracterize OU-2C (historical and current

4-2 Discrete Groundwater Sampling Locations Used to Characterize OU-2C (historical and current)

4-3 Monitoring Well Sampling Locations Used to Characterize OU-2C

4-4 Soil Sampling Locations and Comparison Criteria Exceedances - VOCs

4-5 Soil Sampling Locations and Comparison Criteria Exceedances - TPH

4-6 Soil Sampling Locations and Comparison Criteria Exceedances - SVOCs and PCBs

4-7 Soil Sampling Locations and Comparison Criteria Exceedances - Metals and Cyanide

4-8 Chlorinated VOCs in Groundwater in the Upper First Water-Bearing Zone
(5 to 18 feet bgs) (and 1,4-dioxane if detected)

4-9 Chlorinated VOCs in Groundwater in the Lower First Water-Bearing Zone
(20 to 40 feet bgs) (and 1,4-dioxane if detected)

4-10 Chlorinated VOCs in Groundwater in the Second Water-Bearing Zone
(60 to 70 feet bgs) (and 1,4-dioxane if detected)
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Figure 1-4 (continued)

II. FIGURES (continued) _1_

4-11 Vertical Profile of Chlorinated VOCs in Groundwater

4-12 Time-Concentration Profiles for Chlorinated VOCs (1991 through 2006)

4-13 Groundwater Sampling Locations and Comparison Criteria Exceedances -Nonchlorinated VOCs

4-14 Groundwater Sampling Locations and Comparison Criteria Exceedances - TPH

4-15 Groundwater Sampling Locations and Comparison Criteria Exceedances - Metals and Cyanide

5-1 Reductive Dechlorination of Chlorinated Ethenes

6-1 Risk Exposure Pathway Conceptual Site Model

III. TABLES

ES-I Human-Health Risk Assessment Summary by Pathway - Reasonable Maximum Exposure

1-1 Buildings and Historical Uses in OU-2C

1-2 Soil and Groundwater Samples Collected at OU-2C During Previous Investigations

1-3 Underground Storage Tanks at OU-2C

1-4 Aboveground Storage Tanks at OU-2C

1-5 Solid Waste Management Units and IWTPs at OU-2C

1-6 Volumes of VOCs Extracted During DNAPL Source Removal Action

2-1 Monthly Temperatures and Rainfall Summary

2-2 Alameda Island Stratigraphic Units

2-3 Geotechnical Analysis Results

2-4 Water Level Fluctuations and Tidal Efficiency Calculations for OU-2C

2-5 Hydrogeologic Settings, OU-2C and Vicinity

2-6 Monitoring Well Water Level Measurements

2-7 Monitoring Well Construction Details

2-8 Aquifer Hydraulic Parameters

2-9 Total Dissolved Solids Statistics for OU-2C

2-10 Special-Status Species Occurring or Potentially Occurring in the Habitats of Alameda Point
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Figure 1-4 (continued)

III. TABLES (continued)

3-1 Summary of Data Quality Objectives for Supplemental Remedial Investigation

3-2 Supplemental Remedial Investigation Analyses and Rationale

3-3 Supplemental Remedial Investigation Activities and Rationales

3-4 Monitoring Well Sampling Dates

3-5 Comparison Criteria Using PRGs in Soil

3-6 Comparison Criteria for TPH in Soil, Groundwater, and Surface Water

3-7 Comparison Criteria Using MCLs for Groundwater

3-7 Comparison Criteria for Surface Water (CTR and NRWQC)

3-8 Background Concentrations of Metals in Soil and Groundwater at Alameda Point

4-1 Volatile Organic Compounds in Soil Exceeding Screening Criteria

4-2 Petroleum Hydrocarbons in Soil Exceeding Screening Criteria

4-3 Benzo(a)pyrene Equivalents in Soil Exceeding Residential Soil Screening Criteria

4-4 Semivolatile Organic Compounds in Soil Exceeding Screening Criteria

4-5 Polychlorinated Biphenyls in Soil Exceeding Screening Criteria

4-6 Metals in Soil Exceeding Screening Criteria (including cyanide and radium if any)

4-7 Monitoring Well Groundwater Data: Summary of Volatile Organic Compounds

4-8 Discrete Groundwater Samples: Volatile Organic Compounds Exceeding Screening Criteria

4-9 Monitoring Well Groundwater Data: Maximum Concentrations of Petroleum Hydrocarbons

4-10 Petroleum Hydrocarbons in Discrete Groundwater Samples Exceeding Screening Criteria

4-11 Semivolatile Organic Compounds in Groundwater Exceeding Screening Criteria

4-12 Polychlorinated Biphenyls in Groundwater Exceeding Screening Criteria (if any)

4-13 Monitoring Well Groundwater Data: Summary of Metals Exceeding Screening Criteria

4-14 Metals in Discrete Groundwater Samples Exceeding Screening Criteria

4-15 Cyanide in Groundwater Samples Exceeding Screening Criteria

4-16 Analytes Reported in Groundwater at Concentrations Exceeding Surface Water Screening Criteria

4-17 Volatile Organic Compounds Reported in Soil Gas
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Figure 1-4 (continued)

III. TABLES (continued)

5-1 Organic and Inorganic Chemicals Identified as Contaminants at OU-2C

5-2 Measured Half-Lives of Selected Chlorinated Volatile Organic Compounds

5-3 Physicochemical Properties and Retardation Factors of Selected Organic Compounds at OU-2C

5-4 Physicochemical Properties and Retardation Factors of Selected Metals at OU-2C

5-5 Potential Transport Pathways at OU-2C

6-1 Chemicals of Potential Concern in Soil, Groundwater, and Soil Gas

6-2 Human-Health Risk Assessment Summary by Receptor

6-3 Reasonable Maximum Exposure Human-Health Risk Assessment Summary by Pathway

6-4 Receptor Risks for Risk Drivers (Residential), Reasonable Maximum Exposure - U.S. EPA

6-5 Receptor Risks for Risk/)rivers (Residential), Reasonable Maximum Exposure - Cal/EPA

6-6 Receptor Hazards for Risk Drivers (Residential), Reasonable Maximum Exposure - U.S. EPA

6-7 Receptor Risks for Risk Drivers (Occupational), Reasonable Maximum Exposure - U.S. EPA

6-8 Receptor Risks for Risk Drivers (Occupational), Reasonable Maximum Exposure - Cal/EPA

6-9 Receptor Risks for Risk Drivers (Construction), Reasonable Maximum Exposure - U.S. EPA

6-10 Incremental Human-Health Risk Assessment Summary by Pathway

6-11 Soil Chemicals of Potential Ecological Concern

6-12 Groundwater Chemicals of Potential Ecological Concern

6-13 Terrestrial Wildlife Receptor-Specific Hazard Quotients

6-14 Aquatic Wildlife Receptor-Specific Hazard Quotients

6-15 Aquatic Life Hazard Quotients

6-16 Terrestrial Wildlife Receptor-Specific Refined Hazard Quotients

6-17 Aquatic Wildlife Receptor-Specific Refined Hazard Quotients

6-18 Aquatic Life Refined Hazard Quotients
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Figure 1-4 (continued)

IV. APPENDICES

A HISTORICAL MAPS AND AERIAL PHOTOGRAPHS

B ANALYTICAL DATA TABLES FROM PREVIOUS INVESTIGATIONS

C TOTAL PETROLEUM HYDROCARBON SCREENING

D SOLID WASTE MANAGEMENT UNIT EVALUATION

E FIELD METHODOLOGY

Attachment

E1 FIELD FORMS

E2 SURVEY DATA

E3 PHOTOGRAPHS

E4 DISPOSITION OF IDW (MANIFESTS)

F BORING AND WELL LOGS

G GEOTECHNICAL DATA

H SOIL GAS

I AQUIFER TESTING

J DATA QUALITY AND VALIDATION

Attachment

J1 DATA VALIDATION CASE NARRATIVES

K ANALYTICAL DATA TABLES

L BACKGROUND COMPARISON

M HUMAN-HEALTH RISK ASSESSMENT

Attachment

M1 SAMPLING LOCATIONS

M2 EXPOSURE POINT CONCENTRATION CALCULATIONS

M3 AIR MODELING

M4 TOXICITY PROFILES

M5 CALCULATION OF A SITE-SPECIFIC PRG FOR LEAD
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Figure 1-4 (continued)

IV. APPENDICES (continued) _-

N ECOLOGICAL RISK ASSESSMENT

0 DETAILED SOIL AND GROUNDWATER FIGURES

SOIL FIGURES

DETAILED SOIL FIGURES (IF ANY)

GROUNDWATER FIGURES

INDIVIDUAL VOC PLUME MAPS

Acronyms/Abbreviations:
AST - aboveground storage tank
bgs - below ground surface
CAA - corrective action area
Cal/EPA - California Environmental Protection Agency
CTR - California Toxics Rule
DNAPL- dense nonaqueous-phase liquid
EDC- economic development conveyance
IDW - investigation-derived waste
IR - Installation Restoration (Program)
IWTP - industrial waste treatment plant
MCL - maximum contaminant level
NRWQC - National Recommended Water Quality Criteria
OU - operable unit
PCB - polychlorinated biphenyl
PRG - preliminary remediation goal
RCRA - Resource Conservation and Recovery Act
RI - remedial investigation
SWMU - solid waste management unit
TPH - total petroleum hydrocarbons
U.S. EPA - United States Environmental Protection Agency
UST - underground storage tank
VOC - volatile organic compound
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ATTACHMENT A

SAMPLING AND ANALYSIS PLAN
(INCLUDES FIELD SAMPLING PLAN AND
QUALITY ASSURANCE PROJECT PLAN)
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Elements of the UFP-QAPP and EPA QMR-5 in Relation to This SAP

EPA

UFP-QAPP Worksheet QA/R-5 This SAP Variance from UFP-QAPP

1 Title and Approval Page A1 Report Cover

2 QAPP Identifying Information -- NAVFAC SW
crosswalk table

3 Distribution List A3 QAPP Worksheet 3

4 Project Personnel Sign-Off Sheet -- QAPP Worksheet 4

5 Project Organization Chart A4 Section 1.1

6 Communication Pathways -- QAPP Worksheet 6

7 Personnel Responsibilities and q Table 1-1
Qualifications Table

8 Special Personnel Training A8 Section 1.5
Requirements Table

9 Project Scoping Sessions Participants -- -- Sign-in sheets and meeting minutes of
Sheet scoping sessions are maintained in the

project file.
10 Problem Definition A5 Section 1.2

11 Project Quality Objectives/Systematic A8 Section 1.4
Planning Process Statements

12 Measurement Performance Criteria -- QAPP Worksheet 12
Table

13 Secondary Data Criteria and Limitations -- Appendix A1
Table

14 Summary of Project Tasks -- Section 1,3

15 Reference Limits and Evaluation Table -- QAPP Worksheet 15

16 ProjectSchedule/Timeline Table', -- Section 1.3.2 b
17 Sampling Design and Rationale B1 Section 2.1 P

18 Sampling Locations and Methods/SOP B2 QAPP Worksheet 18
Requirement Table

19 Analytical SOP Requirement Table B4 QAPP Worksheet 19

20 Field Quality Control Sample Summary B5 QAPP Worksheet 20
Table

21 Project Sampling SOP Reference Table -- QAPP Worksheet 18

22 Field Equipment Calibration, B7 QAPP Worksheet 22
Maintenance, Testing, and Inspection
Table

23 Analytical SOP Reference Table B4 -- Analytical laboratory has not been
identified. Information will be

provided with lab data package.

(tablecontinues)



Elements of the UFP-QAPP and EPA QA/R-5 in Relation to This SAP (continued)

EPA

UFP-QAPP Worksheet QA/R-5 This SAP Variance from UFP-QAPP

24 Analytical Instrument Calibration Table B7 Section 2.7

25 Analytical Instrument and Equipment, B6 Section 2.6
Maintenance, Testing, and Inspection
Table

26 Sampling Handling System B3 Section 2.3

27 Sample Custody Requirements B3 Section 2.3

28 QC Samples Table B5 Section 2.5

,29 Project Documents and Records Table A9 QAPP Worksheet 29

30 Analytical Services Table -- Table 2-2

31 Planned Project Assessment Table C1 Section 3. I

32 Assessment Findings and Response C1 Section 3.1
Actions

33 QA Management Reports Table C2 Section 3.2

34 Sampling and Analysis Verification D2 QAPP Worksheet 34
(Step 1) Process Table

35 Sampling and Analysis Validation (Steps D2 Section 4
2a and 2b) Process Table

36 Sampling and Analysis Validation (Steps D2 Section 4
2a and 2b) Summary Table

37 Data Usability Assessment D3 Section 4

I certify that this SAP is in compliance with the latest version of the UFP-QAPP and the
EPA QA/R-5.
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PRINT NAME SIGNATURE DATE
(Contractor QA Representative)
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QAPPWorksheet3

DistributionList

Telephone
QAPP_Recipient Title Organization Number E.lVI_Address

N.Anco8 QualityAssuranceOfiScer Navy (619)532-3046 narciso.ancog@navy.mil
C.Bonura RemedialTechnicalManaser Navy (619)532-0947 carl.bonura@navy.mil
D.DeLong EnvironmentalComplianceMana_ea" Navy (415)743-4713 douBhs.delong@navy.mil
G.Grace ResidentOfficerin ChargeofConstructionProjectEngine_ Navy (510)749-5940 gregory.grace@navy.mil
M.Orpilla ConlTaclin_Specialist Navy (619_532-43944 m__eli_omiIla@navy._
M. Parker RemedialProjectManager Navy (619)532-0945 mary.parker@navy.rail
D.Silva AdministrativeRecordsManager Navy (619)532-3676 diane.silva@navy.mil
D.Coons NavyEnvironmentalHealthCenterPOC Navy (757)953-0936 coonsd@nehc.med.navy.mil

,M. Slack NAVSEADETRASO Navy (757)887-4692 matthew.slack@navy.mil
M.D_le Engineerin8Geologist DTSC (510)540-3767 mdalrymp@dtsc.ca.gov
D.Lofstrom RemedialProjectMana£er DTSC (916)255-3625 dlofsU'o@dtsc.ca.gov

J.Polisini HERDToxicologist DTSC (818)551-2853 jpolisin@dtsc.ca.gov
A.Cook Remedi'alProjectManagex U.S.EPA (415)972-3029 cook.anna-marie@epa.gov
S.Serda Toxicologist U.S.EPA (415)972-3057 serda.sophia@epa.gov
K.Brasaemle SeniorGeolosist TechLaw-U.S.EPA (415)282-8734 ktnsamnle@techlawinc.com
E.Simon ProjectManager RWQCB (510)622-2355 ersimon@waterboards.ca.gov
P.Russell ProjectManager RussellResources,Inc. (415)49243540 .p.eterxussell@ngem.com
C.Hunter AlamedaPointInstallationCoordinator TtEMI (916)852-83(30 craig.huntex@ttemi.com

D.Potter BaseReuseManaser ARRA (510)749-5800 dpotter@ci.alameda.c&ns
G.Humnhreys CommunityCo-Chair RAB (510)865-3723 notavailable
J.Arg_e,s ProjectManager Bechtel (415)768-9917 jlargyre@bechtel.com
A.Dharmapal QualityMana_ Bechtel (619)744--3099 alxlharma@bechtel.com
E.Johansen ContractTaskOrderLeadex Bechtel (619)744-3091 eajohans@bechtel.com
C.Smmnenhau.q TechnicalSpecialist Bechtel (415)768-4248 clstumpe@bechtel.com
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QAPPWorksheet3 (continued)

Note:
t the SAPincludestheFieldSamplingPlanandQualityAssuranceProjectPlan

Acronym/Abbreviation:
ARRA- AlamedaReuseandRedevelopmentAuthority
DTSC- (CalifomiaEnvironmentalProtectionAgency)DepartmentofToxicSubstancesControl
HERD- HumanandEcologicalRiskDivision
NAVSEADET-NavalSea SystemsCommandDetachment
POC- pointofcontact
RAB- RestorationAdvisoryBoard
PASO- RadioiogicaiAffairsSupportOffice
RWQCB-(Califomia)RegionalWaterQualityControlBoard
SAP- SamplingandAnalysisPlan
TtEMI- TetraTechEMInc.
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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QAPP Worksheet 4
Project Personnel Sign-Off Sheet
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Section 1

PROJECT DESCRIPTION AND MANAGEMENT

This document serves as the Sampling and Analysis Plan (SAP) for the supplemental remedial
investigation (RI) sampling to be conducted at Operable Unit (OU)-2C at Alameda Point,
Alameda, California (Figures 1-1 and 1-2). Bechtel Environmental, Inc. (BEI), prepared this
SAP for Base Realignment and Closure Program Management Office West under Contract Task
Order (CTO)-0081 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) 3
Program, Contract No. N68711-95-D-7526. Figures, tables, and quality assurance project plan
(QAPP) worksheets are presented at the end of this SAP. Appendix A1 to this SAP provides an
area-specific description and proposed sampling plan for each area requiring further evaluation.

1.1 PROJECT/TASK ORGANIZATION

The project team for the supplemental RI at Alameda Point consists of representatives
from the Navy and regulatory agencies along with the BEI CLEAN Program team. The
names, roles, and contact information for the Navy and CLEAN Program team are
presented in Table 1-1, and the overall organization and relationships of the Navy and
team members are illustrated on Figure 1-3. The principal decision makers for the RI
include the Navy and regulatory agency partners.

1.2 PROBLEM DEFINITION/BACKGROUND

Previous investigations indicated the presence of chemicals of potential concern (COPCs)
in OU-2C soil and groundwater. However, further investigation is required to address
identified data gaps described in Section 2.5 of the Work Plan, which includes the
following:

• EvaluationA_rea1 - groundwaterimpactedby VOCs,metals,and cyanide;and
potentiallyimpactedby, and by radium-226and radium-228beneathBuilding5
and by 1,4-dioxane

•- direction,ofgroundwaterflowat thewestern,downgradientmarginof OU-2C
andtidalinfluencebetweenSeaplaneLagoonandOU-2C

- directionof plumemigrationoff-site,if any

- limitsof volatileorganiccompounds(VOCs)in groundwaterat
concentrationsexceedingmaximumcontaminantlevels(MCLs)at the
westernmarginof OU-2C

- concentrationsof VOCsin groundwaterimmediatelydowngradientof the
sourceareaforPlume5-1beneaththe interiorof Building5

- concentrationsof VOCsin groundwaterin thedeeperfirst water-bearing
zone(FWBZ)at thenortheasterncomer of Building5

- concentrationsof VOCsin groundwaterin the shallowerFWBZin the
vicinityof formerBuilding348,locatedsouthof Building5

- concentrationsofVOCsin groundwaterin the shallowerFWBZat the
upgradientmarginof the VOCplume(southeastof Building5)

Att.A, SAP - WP for SupplementalRI Samplingat OU-2C, AlamedaPoint page A1-1
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- any Pres_._nceof 1,4-dioxanein groundwater throughout EvaluationArea I,
and radium-226 and radium-228 beneath Building 5

- extent of'hexavalent chromium, other metals, and cyanide in groundwater at
concentrations exceeding MCLs throughout Evaluation Area 1

- concenWations of mercury in groundwater at the downgradient margin of the '
site

• Evaluation Area 2 - former dry cleaning operation

- nature and extent of VOCs in soil and groundwater at location of former dry
cleaning operation

- direction of groundwater flow if VOCs are present in groundwater at
concentrations exceeding MCLs

• Evaluation Area 3 - southern portion of Building 5

- any presence of VOCs in soil the above VOC plume

- concentrations of VOCs in soil gas from below building floor that may
migrate to indoor air (subslab soil gas sampling)

- extent of metals in soil beneath eastern portion of Evaluation Area 3

- any presence of 1,4-dioxane, hexavalent chromium, and cyanide in soil and
groundwater beneath southwestern portion

- any presence of metals (including hexavalent chromium) and cyanide in soil
along fonaaerindustrial wastewater sewer lines originating from plating
operations

- any presence of total petroleum hydrocarbons (TPH), semivolatile organic
compounds, and metals related to the former aboveground storage tank
(AST) in soil and groundwater

- anypresence of chemicals in soil at locations in the former foundry area and
rubber shop

• Evaluation Area 4 - Aircraft Maintenance Line and adjoining shop area
(northeastern and north central portions of Building 5)

- extent of metals in soil

- concentrations of VOCs in soil gas from below building floor that may
migrate to indoor air (subslab soil gas sampling)

- any presence of chemicals in soil at utility vault and aircraft tie-down
features

- any presence of chemicals in soil and groundwater at the former battery acid
shop

• Evaluation Area 5 - south of Building 5

- any presence of VOCs in soil
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- extent of metals in soil near former Building 398

- any presence of metals (including hexavalent chromium) and cyanide in soil
along former industrial wast•water sewer lines originating from plating
operations

- extent of VOCs, hexavalent chromium, and cyanide in soil and groundwater and
any presence of 1,4-dioxanein groundwater at the former location of Building
398

• Evaluation Area 6 - east of Building 5

- extent of VOCs, TPH, and polychlorinated biphenyls in soil

• data gap areas

- any presence of chemicals in soil

- any presence of chemicals in groundwater at Building 34, 43, 44, 102, 282,
or 505

- extent of PAHs in soil near previous sampling locations 030-S05-009 and
C3S005B048, which had PAH concentrations exceeding 1,000 l.tg/kg, and

any presence in soil of other chemicals that may have resulted from
historical storage of materials in the area near C3S005B048

• solid waste management units (SWMUs), including oil/water separators (OWSs)

- any presence of chemicals in soil and groundwater

Therefore, sampling of soil and groundwater is required to complete the characterization
of the nature and extent of contamination at OU-2C and the results of sampling of soil,
_groundwater, and subslab soil gas are required to assess the potential risk to human health
and the environment. Further data are also required to assess groundwater flow direction
at the western margin of OU-2C and the degree of tidal influence, if any. Potential
receptors include current and future users of the site and ecological receptors.

1.2.1 Purposeand Objectives
The purpose of this SAP is to document systematic planning efforts, field activities,
laboratory analysis, and review procedures necessary to develop sufficient high quality
data to successfully address the following objectives.

• Complete deli[neationof the nature and extent of contamination at OU-2C.

• Determinewhether the concentrations of COPCs present in soil or groundwater
present an unacceptable risk to human health or the environment.

• Assess the direction of groundwater flow at the western margin of OU-2C.

* Evaluate tidal influence on groundwater between Seaplane Lagoon (located
south of OU-2C) and OU-2C.
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This effort includes collecting soil and groundwater samples for analysis and evaluation,
conducting aquifer testing to assess groundwater flow direction, and collecting subslab
soil gas samples to provide input for risk assessment of volatiles in groundwater beneath
Building 5 that may migrate to indoor air. These activities will be used to support a
recommendation for no further action, a removal action, or a feasibility study. In support
of the supplemental RI objectives, this SAP:

• describessamplinglocations,rationale,logistics,andfrequency;

• specifiesCOPCsandanalyticallaboratorymethods;

• specifiesphysicalparametersand analyticallaboratorymethods;

• describestypes (media)of samplesto be taken;

• specifiesmonitoringwellconstructiondetails;

• describesthe samplingstrategythat willbe usedto satisfydataquality
objectives(DQOs),includingthe rationalefor samplinglocations,sample
quantities,and analyticallaboratorymethods;

• describesthe field samplingproceduresandsample-handlingprotocolthat will
be usedto col[lectrepresentative samples; and'

• describesthe qualityassurance(QA)/qualitycontrol(QC)protocolsnecessaryto
providea controlon potentialfield or laboratorybiasesin the data.

1.2.2 Facility Location
Alameda Point is located at the west end of Alameda Island, which lies at the base of a
gently westward-sloping plain that extends from the Oakland-Berkeley hills on the east to
the shore of the San ]FranciscoBay on the west (Figure 1-1).

1.2.30U-2C Description
OU-2C, located in the central portion of Alameda Point, is an approximately 53-acre area
consisting of Installation Restoration (IR) Sites 5, 10, and 12. While the majority of OU-
2C is covered by buildings, the remaining portions are paved areas and limited areas of
unpaved open space.

IR Site 5 is located in the central portion of Alameda Point approximately 1,200 feet
north of Seaplane Latgoon. The site is about 47acres in size and roughly rectangular in
shape (Figure 1-2). The most prominent site feature is Building 5, the Aircraft Rework
Facility, which covers approximately 40 percent of the site and is currently vacant.
Several smaller buildings and paved and unpaved open space are also present at the site
(Figure 1-3 in the Work Plan). These smaller buildings were used for various purposes
including engineering laboratories, electrical substations, storage, and barracks.

IR Site 10, approximately 4 acres in size, is south of West Tower Avenue (previously
named Avenue F) between Buildings 11 and 12, is approximately 600 feet north of
Seaplane Lagoon, and is bordered on the north by IR Site 5 (Figure 1-2). Site features
include Building 40t3, which covers about 85 percent of the site with approximately
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126,000 square feet of floor space. The remaining 15 percent is paved open space, roads,
and parking lots. Building 400 was used as a missile rework facility, and surrounding
areas provided support to the activities that occurred in the building.

IR Site 12 is north of West Tower Avenue between Saratoga and Lexington Streets
(formerly named Second and Third Streets) (see Figure 1-2). The site is approximately
2 acres in size and roughly rectangular in shape. Site features include Building 10, which
covers approximate]ly25 percent of the site and was used as a steam and air power plant.
Surrounding areas :supported activities within the building. IR Site 12 is 25 percent
paved open space ccmsistingof roads and parking lots.

1.2.4 Site History
As a management tool to accelerate site investigation, cleanup, and reuse at Alameda Point,
the Navy developed a comprehensive OU strategy, which separates 35 Comprehensive
Environmental Response, Compensation, and Liability Act sites into a total of ten OUs
(-1,-2A, -2B, -2C, -3, -4A, -4B, -4C, -5, and -6). The United States Environmental
Protection Agency (_. S. EPA) Region 9, California Environmental Protection Agency
Department of Toxic:Substances Control (DTSC), and the San Francisco Bay Water Board
provide regulatory oversight.

OU-2C comprises IR Sites 5, 10, and 12, which are discussed below.

1.2.4.1 IR SITE 5

IR Site 5 consists of several buildings, including Building 5, which is the largest.
Building 5 was erected in two stages: the southern portion (Building 5) was erected in
the 1940s, followed some years later by the northern portion (Building 5A). For the
purpose of this report, the combined portions are identified as Building 5. Operations in
the building ceased in 1993 and it is currently vacant; however, its past uses included
cleaning, reworking, and manufacturing of metal parts; plating, painting, and tool
maintenance operations; and specialty operations, such as the application of
radioluminescent paint to aircraft dial faces (Canonic Environmental 1990). The building
contained a main paint shop that consisted of two paint bays and several smaller paint
spray booths. In addition, there was a plating shop with operations involving degreasing;
caustic and acid etching; metal stripping and cleaning; and chrome, nickel, silver,
cadmium, and copper plating.

Between 1940 and 1972, wastewaters from all Navy operations at Alameda Point were
discharged directly into the nearest surface waters through the storm sewer system. From
the beginning of that time period through the early 1960s, radioluminescent painting
operations on the second floor of Building 5 discharged paint containing radium-226 into
the storm sewer system leading from Building 5 into the Seaplane Lagoon at Outfall F.
After 1972 and until 1991, wastewater from the plating shops was split into two waste
streams: one for alkaline tanks and one for cyanide tanks. The wastewater streams were
kept separate until the cyanide stream was treated in a cyanide destruction unit. The two
waste streams were then rerouted together to a pretreatment plant located near the
southwestern comer of the building. Building 5 also housed a hazardous waste storage
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area, which was closed in 1988; drummed wastes formerly stored in the hazardous waste
storage area included spent solvents, waste paints, and waste oils. The area also stored
drummed hydraulic fluid and lubricating oils. This area was located outside Building 5 in
the southeastern comer of the site. Building 5 also contained numerous generator
accumulation points (GAPs) and other types of Resource Conservation and Recovery Act
(RCRA)SWMUs.

Lead-acid and nickel-cadmium batteries were serviced in the battery storage area located
in the northeastern portion of Building 5. The battery fluids were discharged into a sink
in the storage area, and the sink discharged into the base industrial sewer system. Base
personnel have indic'atedthat the corrosive fluids deteriorated the piping in the sink and
drain that led to the sewer system at Outfalls F and FF.

Building 5 was investigated in 1991 under the Phase 2B and 3 investigation, and since that
time, several additionalinvestigationshave been conducted (see Section 3 of the Work Plan).
Past radiological surveys have also been conducted, during which radioactive
contamination was detected in the Building 5 drain piping that discharged into the storm
sewer. Leaks from the storm drain piping inside the building contaminated several
indoor areas, including the first floor spray booths and rooms on the second floor. In
2000, removal of the contaminated piping and associated storm sewer pipelines was
completed, and roorns on the first and second floors were decontaminated. Results of the
radiological closeout survey indicated that no significant radioactive contamination
remained in Building 5. All final measurements taken during this survey were at or
below applicable surface activity limits. As a result, Building 5 was considered for
radiological release*by the Navy for unrestricted public use, as specified by applicable
federal and state guidance and policies (SulTech 2005).

Other buildings at IR Site 5were used for various purposes including engineering
laboratories, storage, woodworking, and electrical substations.

1.2.4.2 IR SITE 10

IR Site 10 contains Building 400 (the missile rework facility) alOng with the area that
supports, surrounds, or is part of the activities that occur in the building. According to
Navy personnel (DeLong, pers. com. 2006), although the facility is referred to as the
missile rework facility, only guidance systems were actually repaired in this building.
Around 1930, filling began in the area now covered by IR Site 10. Before 1930, that area
was completely inundated by San Francisco Bay. Before construction of Building 400 in
1957, IR Site 10 was open space used for aircraft parking and maneuvering. After 1957,
the site was used for missile and aircraft component repair and maintenance operations.
In addition to Building 400, other physical features at the site include one former
underground storage tanks (UST) (400-1), sanitary sewer lines, industrial waste lines, and
open space (Figure 1-2). The site also includes six RCRA sites: M-08 and five SWMUs
(Naval Aviation Depot [NADEP] GAPs 36, 37, 38, 39, and 42). Because of possible
petroleum product contamination from floating product, a portion of IR Site 10 is
designated as CAA-5C.
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Building 400 operated as a missile rework facility from 1957 to 1972 and as an avionic
component rework :facilityfrom 1966 to the closure of the base in 1996. Currently, the
building is used by a movie production company as office space and a production lot.
Past operations at Building 400 included paint stripping, construction of fiberglass
airplane components, airplane parts cleaning and degreasing, silk screening, photographic
development, and radioluminescent painting of aircraft dial faces. Industrial wastewater
produced at Building 400 was discharged into Seaplane Lagoon before 1972. After 1972,
wastewater was discharged to an off-site wastewater treatment facility, and used
chemicals were collected at five collection points throughout the building. Wastes
generated at Building 400 included paint sludges, metal shavings, paint strippers,
cleaning solvents (such as trichloroethene and carbon tetrachloride), testing fluids, and
miscellaneous oil and grease (SulTech 2005).

During Navy operations at Alameda Point from the 1950s to base closing,
radioluminescent aircraft instrument dials were refurbished with radium-226 in
Building 400. Site laistory indicates that radium-226 was used and stored on the second
floor of the buildinl_;,where radium paint was washed down sink drains that led into the
storm sewer system from Building 400 into the main line and out to Seaplane Lagoon
(SulTech 2005).

In 1996, the second floor of Building 400 was extensively surveyed for radiological
materials. Equipment found to be contaminated was removed, and hot spots found on the
floors were identified and also removed (SulTech 2005). Additionally, because
radiological contamination was identified in the storm drains that service Building 400,
the piping was removed in 1999 and 2000. A radiological closeout survey was
performed in 2001 to determine whether any radiological contamination existed at
Building 400. The survey demonstrated that no significant contamination remained in
the building (SulTech 2005).

1.2.4.3 IR SITE 12

IR Site 12 contains Building 10 (the power plant) along with the area that supports,
surrounded, or was part of the activities that occurred in the building. Around 1930,
filling began in the area now covered by IR Site 12. Prior to 1930, that area was
completely covered 1bythe waters of San Francisco Bay. Building 10 is approximately
21,000 square feet in size and was constructed in the late 1930s as the power plant. No
buildings or structures are known to have previously existed at IR Site 12. Activities at
the site included the generation of steam and air compression. Although little
documentation exists on past uses of Building 10, petroleum products, laboratory
chemicals, plant treatment chemicals, microbiocide, morpholine, and corrosives are
documented to have been stored there (SulTech 2005). Building 10 operated as a power
plant from the late 1.930suntil base closure in 1997. Boilers at the power plant were
designed to generate power by using fuel oil. In the early 1970s, the use of fuel oil was
discontinued and replaced by natural gas with diesel fuel as a backup fuel supply.
Currently, the building is vacant.
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Other physical features present at IR Site 12 are 6 USTs, 12ASTs, 16 transformers (6 of
which have been removed), sanitary sewer lines, storm sewer lines, industrial waste
sewer lines, one OWScand open space (see Figure 1-2).

1.2.5 Study Areas at:OU-2C

SamplingduringthisRI willbe performedat study areascalledevaluationareas, data gap
areas, and SWMUs. These study areas and details of their sampling plan_ are presented
in Appendix A1 to tlhis SAP. The study areas in OU-2C are the following:

• 6 evaluation areas requiring further field activities

- Evaluation Area 1: OU-2C groundwater impacted by VOCs, metals, and
cyanide; and potentially impacted by radium-226 and radium-228 beneath
Building 5 and by 1,4-dioxane

- Evaluation Area 2: soil and groundwater in the vicinity of Building 2
(former daycleaning operations, including Naval Air Station [NAS]
GAP 05)

- Evaluation Area 3: soil beneath the southern portion of Building 5
• (plating shop, foundry, etc.)

- Evaluation Area 4: soil beneath Aircraft Maintenance Line and adjoining
shop area.

- Evaluation Area 5: soil south of Building 5

- Evaluation Area 6: soil east of Building 5

• 13 data gap areas

- IR Site 5: Buildings 6, 34, 43, 44, 102, 282, 347, 405, 415, 500, and 505

- IR Site 5: PAH data gap area and former materials storage area south and
east of Bltilding 44

- IR Site 10:Building 400 hangar floor

• 22 SWMUs

- 40WSs (IOWS005, OWS 006A, OWS 006B, and OWS 010)

- 1 AST (AST 005G, removed)

- 4 solvent distillation units (M-01, M-02, M-05, and M-08)

, - I coolant recovery system (M-09)

- 9 NADEP GAPs (02, 04, 17, 20, 25, 27, 31, 57, 70)

- 1 NAS GAP (NAS GAP 01)

- 1 RCRA area of concern (AOC) (AOC 005; also known as USTs 5-2 and
5-3, both removed)

- 1 RCRA UST (UST[R]-02, also known as USTs 6-1 and 6-2; both removed)

pageA1-8 Att.A, SAP- WP forSupplementalRISamplingat OU-2C,AlamedaPoint
04/30/07 2:19 PM Iwk:\wo_:lproces_ng_sports%cto-093_workp_an_nad_attachments_att,a,_sap_2007031.doe



CLEAN3
CTO-0093/0203

April2007

SectionI ProjectDescriptionandManagement

1.3 PROJECTFFASKDESCRIPTION

To achieve the objectives identified in Section 1.2.1, the scope of the Supplemental RI
sampling includes the activities listed below. Tables 1-2 through 1-5 summarize the
sampling approach. Appendix A1 to this SAP provides a detailed discussion of the
sampling approach _mdrationale for each study area in OU-2C.

• Groundwater sampling: Up to 15 new groundwatermonitoring wells will be
installed as described in AppendixA1 to this SAP. During the supplemental RI,
both the new and existing monitoring wells (presented in Appendix AI to this
SAP) will be sampled. The rationale for the various analyses of these
monitoring well samples is presented in Table 1-2 and in Appendix A1 to this
SAP. Discrete groundwater samples will be collected from direct-push
boreholes. The rationale for the various analyses of these discrete groundwater
samples is presented in Tables 1-3 and 1-4and in Appendix A1 to this SAP.

• Soil sampling: Up to 218 direct-push borings (presented in Appendix AI to this
SAP) will be advanced. Specific soil sampling locations, sampling depths,
analyses to be performed, and rationales for the various analyses are described
in Appendix A1 to this SAP and presented in Tables 1-3and 1-4. In addition,
soil samples to be analyzed for geotechnical parameters will be collected during
the installation of the new groundwater monitoring wells mentioned above
(Table i-2) and from selected soil borings (Table 1-3).

• Soil gas sampling: One hundred direct-push borings will be used during
collection of subslab soil gas samples within Building 5. Soil gas samples will
be analyzed for VOCs to provide input for risk assessment of volatiles in
groundwater beneath Building 5 that may migrate to indoor air. Table 1-5
provides sampling details and the rationale for this analysis.

• Aquifer testing: A 25-hour groundwater-elevation study will be performed
using newly installed temporary piezometers and selected new and existing
monitoring wells to assess the direction of groundwater flow and the extent of
tidal influence on groundwater beneath OU-2C. Slug tests will be conducted on
all newly installed monitoring wells to determine the hydrologic characteristics
of the saturated zone at the site.

• Data evaluation: Data collected during the supplemental RI will be evaluated
to characterize the nature and extent of soil and groundwater contamination,
assess groundwater flow direction and tidal influence, determine hydrologic
characteristic,,;of the aquifer, and evaluate risk from COPCs to human health
and the envircmment.

• .Report preparation: A report will be prepareddescribing the activities
performed dintingthe supplemental RI and detailing its findings.

1.3.1 Project Planning
The following gener_d tasks will be completed before fieldwork is begun.

• Subcontracted services. The CLEAN Program team will procure
subcontractor.,;forgeophysical Clearance, landsurveying,hollow-stem-anger
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and direct-pushdrilling(forsoiland discretegroundwatersampling),
radiologicalsupport,subslabsoil gasSamplingand analysis,laboratoryanalysis
of soil andgroundwater,independentdatavalidation,and investigation-derived
waste (IDW)characterizationand disposalactivities.

• Field equipmentandlogbooks. Wherepossible,fieldequipmentwillberented
or leasedratherthanpurchased.Containersandcoolersforsampleshipment
will be obtainedfromthesubcontractlaboratoryprovidinganalyticalservices.
Fieldlogbooksandlabels(sample,shipping,andIDW)will be preparedin
advancebyCLEANProgrampersonnel.

• Notifications to program participants. At least1 weekbeforefieldwork
begins,requestsforfacilityaccessandfieldworkinitiationwillbe transmittedto
theNavyRemedialProjectManager(RPM)andResidentOfficerin Chargeof
Construction,andtotheDepartmentof DefenseBaseRealignmentandClosure
ProgramManagementOfficeEnvironmentalComplianceManager.The
requestswill !identifytheplannedfieldactivitiesandtheirestimatedduration
andtheareaswheretheactivitieswillbe conducted.Anyaccessrequirements
willbefacilitatedby theNavy.

1.3.2 Project Schedule

The supplemental RI activities schedule is being prepared and will be completed before
fieldwork begins.

1.4 QUALITY OBJE'CTIVES AND CRITERIA

DQOs for the supplemental RI for OU-2C were prepared in accordance with the
U.S. EPA seven-step DQO process (U.S. EPA 2000). The DQOs for the supplemental RI
are summarized in Tables 1-6 through 1-9.

1.5 SPECIAL TRAINING#CERTIFICATION

All CLEAN Program personne! who work at a known or potentially hazardous waste site
are required to meet the safety and health training requirements of Title 29, Code of
Federal Regulations Section 1910.120(e). Depending on individual responsibilities in
the field and the complexity of a particular project, on-site personnel will be required to
meet special training requirements.

CLEAN Program personnel typically have undergraduate degrees in environmental
science, geology, or engineering. All CLEAN field personnel are required to undergo
24 hours of in-field supervised training in the areas of soil, sediment, surface water, and
groundwater sampling. For this CTO, lead project team members have prior CLEAN-
specific field experience involving soil and groundwater sampling and are capable of
overseeing the direct-.pushdrilling and well installation activities. Additionally, as part of
the site mobilization activities, all project team members will have read the applicable
CLEAN program procedures specific to this CTO. A minimum of one member of the
field team will have at least 30 days of actual field experience on Navy CLEAN field
projects. Copies of training records will be maintained by the field quality representative.
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Additionally, all field personnel will have completed the initial 40-hour Hazardous Waste
Operations and Emergency Response Standard (HAZWOPER) training course and will
have maintained their training by successfully completing the 8-hour refresher training
course within the previous 12-month period. All CLEAN field personnel will be trained
in cardiopulmonary resuscitation, blood-borne pathogens, and first aid applications. At
least one site safety and health representative with current 24-hour Occupational Safety
and Health Administration safety training will be part of the field team. Copies of field
clearance and training records for CLEAN Program personnel will be maintained in the
project files. These:records include certificates for initial safety and health training, first
aid, cardiopulmonary resuscitation, 8-hour HAZWOPER refresher training, annual
medical clearance, and CLEAN Program 24-hour supervised training experience.

Subcontractors who work on-site will certify that their employees have been trained for
work on hazardous waste project sites. This training will meet the same requirements as
those for CLEAN Program personnel. Before beginning work at the project site,
subcontractors will submit certifications of training for each employee involved in
fieldwork to the CLEAN Safety and Health Manager. These certifications will be
included in the projq_t files. Subcontractors will also assure that these employees attend
a safety briefing prior to site entry.

1.6 DOCUMENTS AND RECORDS

Generators of data will follow this SAP and program procedures to assure that collected
data adhere to CLEAN Program environmental data standards including standard
operating procedures (SOPs) (BNI 2004b).

1.6.1 FieldDocumentation

In accordance with SOP 17, Logbook Protocols (BNI 2004b), field activities and original
data generated in the field will be recorded using permanently bound, uniquely labeled
field logbooks with sequentially numbered pages. At a minimum, the following
information will be Iecorded:

• CTOnumber

• datesand timesof fieldactivities

• namesand at_filiationsof allon-sitepersonnelor visitors

• weatherconditionsduringfieldactivities

• summariesof daily activitiesand significantevents

• recordsof all samplescollected

• referencesto otherfieldbooksor electronicdata files thatcontain specific,
relevantinformation

• discussionsof problemsencounteredand theirresolutions

• discussionsof deviationsfromthis SAPor othergoverningdocuments

• descriptionsof all photographstaken
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1.6.2 Data Packages
Project data will consist of various types, including field measurements and laboratory
analyses. Figure 2-1 in the Data Management Plan (DMP) (Attachment B to the
Work Plan) shows the typical data life cycle, including stages of sampling plan
development, data collection, data analysis, data review, and data use.

1.6.3 Data PackageFormat
Data will be tracked and documented through the Program Document Control Center to
comply with analytical data reporting requirements as specified in CLEAN Technical
Specification 002 (BNI 2004a).

Managing sampling information will include the use of data collection forms, chain-of-
custody forms, sample labels, and custody seals, as necessary to follow the procedures
outlined in Section 2.3 and in the DMP (Attachment B to the Work Plan).

Detailed procedures for transmittal of data are provided in Navy Environmental Work
Instruction No. 6 (NAVFAC Southwest 2005) and in the DMP (Attachment B to the
Work Plan).
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DATA GENERATION AND ACQUISITION

This section outlines data acquisition and management intended to fulfill the DQOs for the
supplemental RI. Data acquisition and management includes the sampling process design, field
sampling methods and procedures, sample handling and custody, laboratory analytical methods,
quality control procedures, instrument quality maintenance, and data management.

2.1 SAMPLING PROCESS DESIGN

Supplemental RI activities to be performed under the provisions of this SAP include soil
investigations (hollow-stem-auger drilling and direct-push drilling), subslab soil gas
sampling (to provide input for risk assessment of volatiles in groundwater beneath
.Building 5 that may migrate to indoor air), piezometer and monitoring well installations,
aquifer testing, and a groundwater investigation (water-level measurements, groundwater
sampling of new and existing monitoring wells, and the collection of discrete
groundwater samples from direct-push boreholes).

2.1.1 Hollow-Stem-AugerDrilling
After pavement is sawed or cored (if applicable), a hand auger will be manually advanced
to 4 to 5 feet bgs at each proposed monitoring well location to check for subsurface
obstructions. The hollow-stem auger boring will then be advanced adjacent to the hand-
auger-cleared hole.

A hollow-stemauger rig will be used to drill borings for well installation. Monitoring wells
will be installed in the shallower FWBZ (approximately 10 to 15 feet bgs), deeper FWBZ
(approximately 25 to 30 feet bgs), and the SWBZ (approximately 60 to 70 feet bgs). The
hollow-stem auger method uses a truck-mounted drilling rig equipped with hollow-stem,
continuous-flightaugers. Soil samplesfor lithologicloggingand geotechnicalanalysiswill be
collected using continuousdirect-pushsoil sampling through the hollow-stem auger flights in
advance of the auger cutter head to avoid soil sampling disruption. Soil samples for
geotechnicalanalysis will be collected from borings using a spat-barrel sampler lined with
stainlesssteel or acetatesleeves.

The hollow-stem auger drilling method refers to the use of a continuous-flight and lead
auger with a cutter head at the bottom. As the cutter head rotates and advances the hole,
the soil cuttings are lifted to the surface on the flights. Where incremental rather than
continuous soil sampling is performed, cuttings lifted to the surface on the auger flights
will be examined by the field geologist for lithologic logging purposes to supplement
data obtained from the incremental soil samples. Soil will be logged by the field
geologist in accordance with the methods provided in Section 2.1.2 and SOP 3, Borehole
Logging (BNI 2004b). Soil samples will be analyzed using the methods presented in
QAPP Worksheet 19.

When the borehole l!as been advanced to a designated sampling depth, the center plug
will be removed from the cutter head to allow collection of soil samples with the split-
spoon sampler. The sampler, attached to the appropriate drive-weight assembly, is
positioned through the augers at the bottom of the borehole and driven into undisturbed
material by repeated blows of a 140-pound hammer free-falling 30 inches in general
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accordance with American Society for Testing and Materials Standard D1586. The split-
spoon sampler collects a sample up to 18 inches in length. The number of hammer blows
required to advance:the sampler through each 6-inch increment will be recorded on the
borehole log in the field logbook. The split-spoon sampler will be fitted with stainless
steel or acetate sleeves to facilitate sample collection and shipment tOthe laboratory. Soil
collected in the sample sleeves will be used for lithologic logging purposes and for
geotechnical analyses.

Soil sampling will be conducted at approximate depths of 10 to 15, 25 to 30, and 60 to 70
feet bgs. The number of samples and the planned sample collection depths are described
in the site-specific DQOs for OU-2C (Tables 1-6 through 1-9) and in Appendix AI. The
field geologist will determine the actual depth interval and the number of sleeves
collected for each sample based on site-specific conditions and analytical volume
requirements.

"t

2.1.2 Direct-Push Drilling

The direct-push drilling method was selected for field sampling for the following reasons.

• A low volume of waste soil is generated during drilling and sampling.

• Themethodwill haveminimalimpactatAlamedaPoint,as comparedwith
othermethods.

• Wells willnot be constructedwithinthe direct-pushboreholesland therefore
larger-diameterboreholesare notrequired.

• Themethodis fast andreliableto theexpectedsamplingdepth(generally12to
30 feet bgs).

The direct-push soil boring method involves the use of a truck-mounted hydraulic/
percussion drive point. The hydraulic/percussion drive point will be pushed downward
through the soil column. The sampler will then be pushed to the desired sampling depth,
where a soil sample 'willbe collected using a split-barrel sampler lined with stainless steel
or acetate sleeves. A retractable piston inside the split-bah'el sampler prevents soil from
filling the sleeves until the desired sampling depth is reached. The drill cuttings retained
by the sampler will be described by the geologist in accordance with SOP 3, Borehole
Logging (BNI 2004b), as follows.

1. Thedrill cuttingswillbe classifiedusingthe UnifiedSoilClassificationSystem
whichwill includetheclassificationsymbol,name,color, relativedensityor
consistency,moisture,structure,and otherobservations.

2. organic vaporreadingsofthe drill cuttingswill be collectedusinga flame
ionizationdetectoror an equivalentorganicvaporanalyzer.

3. For selecteddirect-pushsoilborings,radiologicalmonitoringwillbe performed
in accordancewith theRadiologicalWorkInstruction(AttachmentH).

4. Additionalinformationconcerning observationsmadeduring drilling operations
willbe recordedin theremarkscolumnof theboreholerecord.
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Soil samples to be analyzed for VOCs and gasoline-range TPH will be collected from the
sleeve using the En Core sampling method, U.S. EPA preparation Method 5035A, or a
similar airtight _sampling device. This method involves manually driving a smaller
diameter sampling tube into the soil within the stainless steel or acetate sampling sleeve.
This tube is retracted when full of soil and capped with a locking cap to prevent the loss
of volatile analytesduring shipping. A minimum of two cores will be collected for each
volatile sample. After capping, the samples will be sealed in a bag and kept chilled
during shipping.

Direct-push soil smnples will be collected at one location for PAH analysis only; these
samples will be homogenized before transferring to glass jars.

The direct-push boreholes will be filled completely using an approved sealing material
and method as defined in DWR Bulletin 74-90, Alameda County Public Works Agency
borehole abandonment requirements, and SOP 13, Destruction of Boreholes and Wells
(BNI 2004b). DWR-approved sealing materials include neat cement, bentonite, or
bentonite-cement mixture (DWR 1990).

2.1.3 Piezometer Installation

Piezometer pairs will be installed at up to eight locations in the shallower FWBZ
(approximately 10 to 15 feet bgs) and in the deeper FWBZ (approximately 25 to 30 feet
bgs). These 16 pi!ezometers will be used for aquifer-testing activities described in
Section 2.1.4. Permit applications will be submitted to the Alameda County Public
Works Agency at least 2 weeks before drilling activities begin. Soil cuttings will be
handled as described in the IDW Management Plan (Attachment C to the Work Plan).

The piezometer installation and development procedures are summarized below.

1. Boreholeswiitha nominaldiameterrangingfrom 6 to 8 incheswill be advanced
usinga hollow-stem-augerdrillingrig.

2. Piezometerswillbe constructedwithnew 2-inch-diameterschedule40
polyvinylchlIoride(PVC)blankcasingsand 2-inch-diameter,0.010-inchslot,
continuouswell screens. Well screenswillbe 5 feetlong. The depthsof the
screenedintervalswillbe determinedat the time of constructionbasedon
lithologicdata obtainedfrom thesoil boreholesand water-levelmeasurements
takenin nearbymonitoringwells. An approximately0.5-footsectionof blank
casingfittedwith an endcap willbe installedbelowthe well screenas a sump.

3. A commercialsandfilterpackappropriatefor the 0.010-inchslot size
(e.g.,Lonestar#2/12 sandor equivalent)willbe placedin the annularspace
aroundthe screenedinterval. Assumingthat thewater tableis at a depthof 6
feet bgs, thefilterpackwillextend approximately1foot above the top of the
screenedintervalfor theshallowerFWBZ piezometers.For thedeeperFWBZ
piezometers,the filterpackwillextend at least 2 feet abovethe top of the
screenedinterval. For allpiezometers,the wellcasingwillbe surgedduring
constructionusinga ventedsurgeblockto facilitatemaximumsettlingof the
filterpack. Uponplacementand settlingof the filterpack,a 2-foot-thickannular
sealconsistingofbentonitepelletshydratedin placewithpotablewaterwillbe
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placed abovethe sand filter pack. The remainingborehole annulus will be filled
with a cement/bentonite grout to a depth of approximately 0.5 to l foot bgs.

4. All piezometer construction materialswill be inspected for integrity and
cleanliness when delivered to the site and, if necessary, cleaned before use.
Observations during piezometer construction.will include _thelength of blank
casing and screen installed (to the nearest 0.1 foot), the amount of materials
used, and the volume and source of any water used during construction. This
information will be recorded the well construction logbook.

5. Each piezometer surface completion will consist of a flush-mount, traffic-rated
vault set in concrete. The top of the vault will be completed at an elevation
approximately 1 to 2 inches above the existing surrounding surface elevation to
provide for sin-facewater runoff. The top of the piezometer casing will be
secured with a watertight, locking well cap and locked to deter unauthorized
entry. The piezometer designation will be marked on the vault or box.

6. Piezometers will be developed as soon as practical after completion, but no
sooner than 24 hours after the annular seal has been installed. Piezometers will
be developed by surging, bailing, and/or pumping using a surge block, bailer,
and submersible pump, respectively. A pumping rate will be chosen to lower the
water in the piezometer sufficiently but not to pump the piezometer dry. Since
the piezometers will only be used to collect water level measurements during
the 25-hour groundwater-elevation study, changes in turbidity will be noted at
regular intervals during development. Unlike monitoring well development
methods (Section 2.1.6), measurements of field parameters such as temperature,
conductivity, and pH are not necessary. Field measurements of turbidity and
observations will be recorded on well development logs. Development will be
continued until groundwater appears relatively clear. Piezometers will be
developed usiinga development rig capable of bailing, surging, and pumping
groundwater. Development water will be placed in 55-gallon drums at each
well location, then transported to the designated IDW storage area in accordance
with the IDW Management Plan (Attachment C to the Work Plan).

2.1.4 Aquifer Testing
The direction of groundwater flow at the western margin of OU-2C (and, consequently,
the area of discharge to surface water) is not known. Therefore, aquifer testing will be
performed on existing monitoring wells and on new groundwater monitoring wells and
temporary piezometers to be installed in the FWBZ. Aquifer' testing will include a

•25-hour groundwater-elevation study based on potentiometric-surface measurements and
slug testing. The 25-hour groundwater-elevation study will be performed using newly
installed temporary piezometers and selected new and existing monitoring wells to assess
the direction of groundwater flow and the extent of tidal influence on groundwater
beneath OU-2C. Slug tests will be conducted on all newly installed monitoring wells to
determine aquifer parameters, including transmissivity/horizontal hydraulic conductivity

and storage coefficient. Water chemistry parameters measured during groundwater
monitoring will be used to define the freshwater/saline water interface and to adjust
potentiometric surfaces for water density. The aquifer testing procedures are presented in
Section 2.2.4.

page•A2-4 Att.A, SAP- WP forSupplementalRI Samplingat OU-2C,AlamedaPoint
04/30/07 2:19 PM Iwk:\wordprocessingVapo_cto-093_w_l_ l_an_finaJ_attachments_att,a_sap_007031:doc



CLEAN 3
CTO-0093/0203

April2007

Section2 Data Generationand Acquisition

As part of BGMP activities in spring 2006, an informal tidal study was conducted to
evaluate whether nearshoreFWBZ wells at AlamedaPoint am tidally affected. Pressure
transducers were placed in 23 wells located throughout Alameda Point including two
wells within OU-2C (MI0-02 and M117-E), to investigate areas where groundwaterwas
consideredto be potentially tidallyaffected. Each'transducer logged hourlygroundwater-
level measurement,,; over the course of a 25-hour period. The transducers were then
removed from their respective wells and the information collected was downloaded for
evaluation (1TSI 2006). The transducer data for wells M10-02 and Mll7-E will be
incorporated into the OU-2C RI report.

2.1.5 Subslab Soil Gas Sampling
Soil gas samples will be collected from 100 locations beneath the concrete slab inside the
currently vacant Building 5 for analysis, and the resulting data will be used to evaluate
the potential risk from vapor intrusion to hypothetical future occupants of the building.
Analytical results for soil gas samples will be compared to both soil gas environmental
screening levels (ESLs) and California human-health screening levels (CHHSLs). Target
soil gas concentrations from U.S. EPA's subsurface vapor intrusion guidance (U.S. EPA
2002) will be used as a secondary resource if ESI_,sor CHHSLs are not available. In
certain cases where screening values are not available for comparison, ESLs, CHHSLs,
or U.S. EPA target ,concentrationsfor soil gas for chemically similarcompounds will be
used as surrogate wdues. Any chemical concentration that exceeds selected comparison
criteria will be evaluated further using 1) vapor intrusion modeling to model soil gas
concentrations into indoor air and 2)risk assessment equations to estimate cancer risks
and noncancer hazards from inhalation of vapors in indoor air. Detailed information on
the subslab soil gas sampling procedures is presented in Section 2.2.3. The Risk
Assessment Work Plan is included as Appendix E.

2.1,6 Monitoring Well Construction
Up to 15 new groundwater monitoring wells will be installed in the shallower FWBZ
(approximately 10 to 15 feet bgs), inthe deeper FWBZ (approximately 25 to 30 feet bgs),
and in the SWBZ (.approximately 60 to 70 feet bgs). These wells will be located in
accordance with the descriptions provided in Appendix A1 to this SAP. Available
monitoring well construction information for the existing wells is included in Table 2-1.
During the installation of the new monitoring wells, soil samples will be collected to be
analyzed for geotecl_nical parameters (Table 1-2 and QAPP Worksheet 19). Table 1-3
provides the rationale for the collection of the soil samples.

Well installation and development will generally be performed in accordance with
SOP 5, Monitoring Well Design, Installation, and Development, as well as local and state
guidelines. Well installation permit applications will be submitted to the Alameda
County Public Wox_ksAgency at least 2 weeks before drilling activities begin. Soil
cuttings will be handled as described in the IDW Management Plan (Attachment C to the
Work Plan). The well installation and development procedures am summarized below.
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1. Boreholes with a nominal diameter ranging from 10 to 12 inches for the FWBZ
monitoring wells will be advanced using a hollow-stem-auger drilling rig. The
borehole for the SWBZ monitoring well will be advanced using a mud rotary
drilling rig and a hollow-stem-auger drilling rig. The mud rotary drilling rig
will be used first i9 advance the borehole (with a nominal diameter ranging from
16 to 20 inches) and install a conductor casing at an approximate depth of 30 to
40 feet bgs to seal the FWBZ and prevent the migration of contaminants from
the FWBZ to the SWBZ. Once the conductor casing is grouted in place, a
hollow-stem-auger drilling rig will then be used to advance the borehole to the
required total depth (up to 70 feet bgs). If the hollow-stem-auger drilling rig
encounters problems advancing the borehole (e.g., due to heaving sands), the
mud rotary drilling rig will be used to advance the borehole. If the borehole is
completed using a mud rotary drilling rig, the borehole will be cleaned by
circulating potable water prior to well installation.

2. The monitoring wells will be constructed with new 4-inch-diameter schedule 40
polyvinyl chloride (PvC) blank casings and 4-inch-diameter, 0.010-inch slot,
continuous well screens. Well screens will be 10 feet long. For the shallower
FWBZ monitoring wells, the screened intervals will extend from approximately
2 feet above the water table (to detect any possible light non-aqueous phase
liquid) to 8 feet below the water table. For the deeper FWBZ and SWBZ wells,
the depths of the screened intervals will be determined at the timeof
construction based on lithologic data obtained from the soil boreholes and
water-level measurements taken in nearby monitoring wells. Screens will be
placed at appropriate depths to evaluate the hydrogeologic properties and to
allow the collection of representative groundwater samples from the lower
FWBZ and SWBZ. An approximately 0.5-foot section of blank casing fitted
with an end cap will be installed below the well screen as a sump. Figure 2-1
shows a typical monitoring well design.

3. A commercial sand filter pack appropriate for the 0.010-inch slot size
(e.g., Lonestar #2/12 sand or equivalent) will be placed in the annular space
around the screened interval. Assuming that the water table is at a depth of 6
feet bgs, the filter pack will extend approximately 1 foot above the top of the
screened interval for the shallower FWBZ monitoring wells. For the deeper
FWBZ and SWBZ wells, the filter pack will extend at least 2 feet above the top
of the screened interval. For all monitoring wells, the well casing will be surged
duringconstruction using a vented surge block to facilitate maximum settling of
the filter pact:. Upon placement and settling of the filter pack, a 2-foot-thick
annular seal consisting of bentonite pellets hydrated in place with potable water
will be placed above the sand filter pack. The remaining borehole annulus
will be filled with a cement/bentonite grout to a depth of approximately 0.5 to
1 foot bgs.

4. All well construction materials will be inspected for integrity and cleanliness
Whendelivered to the site and, if necessary, cleaned before use. Observations
during well construction will include the length of blank casing and screen
installed (to the nearest 0.1 foot), the amount of materials used, and the volume
and source of any water used during construction. This information will be
recorded in the well construction logbook.
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5. Each well surface completion will consist of a flush-mount, traffic-rated vault
that is set in concrete. The top of the vault will be completed at an elevation
approximately 1 to 2 inches above the existing surrounding surface elevation to
provide for surface water runoff (Figure 2-1). The top of the well casing will be
secured with a watertight, locking well cap and locked to deter unauthorized
entry. The well designation will be marked on the well vault or box.

6. Wells will i_ developed as soon as practical after completion, but no sooner
than 24 hours after the well seal has been installed. The new wells will be
developed to remove loose sediment in the filter pack and borehole.
Development will improve hydraulic conductivity between the well and the
surrounding formation. Development typically consists of surging using a surge
block during:construction and then surging, bailing, and pumping using a surge
block, bailer, and submersible pump, respectively, after completion. Well
development will be performed in accordance with SOP 5, Monitoring Well
Design, Installation, and Development (BN12004b). A pumping rate will be
chosen to lower the water in the well sufficientlybut not to pump the well dry.
During development, changes in temperature, conductivity, pH, and turbidity
will be noted at regular intervals. Field measurements and observations will be
recorded on well development logs. Well development will ,be continued until at
least five welllvolumes of water plus any volume of water added during well
installation are removed; at least three consecutive measurements of
temperature, conductivity, and pH are within 10 percent of each other; and/or
groundwater appears relatively clear. Wells will be developed using a well
development rig capable of bailing, surging, and pumping groundwater.
Development water will be placed in 55-gallon drums at each well location, then
transported to the designated IDW storage area in accordance with the IDW
Management:Plan (Attachment C to the Work Plan).

2.1.7 Water-Level Measurements

Water levels will be measured (in accordance with SOP 7, Water and Free Product Level
Measurement in Wells (BNI 2004b), as summarized in Section 2.2.2) sitewide prior to
groundwater sampling. Each well location will be visually inspected for evidence of
damage or tampering, and any recommendations for corrective action will be recorded.

Observations will be; recorded using forms bound in water-level or groundwater sampling
logbooks as appropriate. Recorded data will include, but will not be limited to,
the following:

• well identifier

• date and time of the measurement

• measured depth to water (in feet, to the nearest hundredth of a foot)

• measured depth to free product (in feet, to the nearest hundredth of a foot),
where applicable

• any unusual conditions observed

• type and serial number of the instrument used
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Water-level meters and/or interface probes will be decontaminated before their initial use
and after each measurement in accordance with SOP 11, Decontamination of Equipment
(BN12004b), as summarized in Section 2.2.5.

2.1.8 DiscreteGroundwaterSampling
Discrete groundwater sampling will be performed using a truck-mounted hydraulic/
percussion drive-poJintrig. Discrete groundwater samPles will be collected within the
FWBZ from approximately 5 to 10 feet below the groundwater table to allow for sufficient
sample volume. The number of samples and the planned sample collection depths are
described in the site-specific DQOs for OU-2C (Tables 1-6 through 1-9) and specific
details are provided in Appendix A1. Most of the discrete groundwater samples will be
collected from the same borings as the soil samples.

The hydraulic/percussion drive point will be pushed downward tothe desired sampling
depth, and then the HydroPunch (or equivalent sampling device) will be retracted to
allow groundwater to flow through the screen and into the sampling tip. The
HydroPuneh has a sacrificial drive point that will be left in place as the screen assembly
is pulled to the surface. If an adequate amount of groundwater cannot be collected by the
HydroPunch (or equivalent) method, the sampling rods will be removed from the ground,
and a 1-inch-diameter PVC temporary well casing with 0.010-inch slotted well screen
will be inserted into the boring.

Discrete groundwater samples for VOC analysis will be collected using a microbladder
pump and new disl_3sable, flexible tubing =that runs from the desired sampling depth to
the ground surface. The microbladder pump will be used inside either the HydroPunch
sampling tool or the: I-inch-diameter PVC temporary well casing for sample collection.
Samples will be collected directly into precleaned laboratory-supplied sample containers
at a low flow rate to minimize volatilization of potential analytes (i.e., at a pumping rate
to achieve laminar water flow). If turbidity in the temporary well results in the
microbladder pump's filter screen becoming clogged repeatedly with silt or other
particles, a peristaltic pump will be used to collect the sample. Ira peristaltic pump is
used, every effort will be made to minimize agitation of the sample and volatilization of
potential analytes by collecting samples directly into precleaned laboratory-supplied
sample containers at a low flow rate (i.e., at a pumping rate to achieve laminar water
flow), similar to the collection method that will be followed when a microbladder pump
is used. If sample collection times longer than 15 minutes are encountered when using a
microbladder pump to collect discrete groundwater samples and fill sample containers for
non-VOC analysis, a peristaltic pump may be used.

Groundwater samples for metals and radium analyses will be filtered in the field prior to
shipment to the laboratory.

2.1.9 GroundwaterMonitoringWell Sampling
One round of groundwater sampling will be performed for all wells at OU-2C, including
existing and newly inLstalledwells (presented in Appendix AI to this SAP), in accordance
with low-flow sampling procedures outlined in SOP 8, Groundwater Sampling
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(BNI 2004b), and stmamarized in Section 2.2.2. Monitoring wells will be sampled using
portable low-flow bladder pumps. Monitoring well construction details of existing wells
are presented in Table 2-1.

Field water-quality parameters will be measured during purging at approximately
5-minute intervals and recorded using the sampling logbook. Purging will continue until
three consecutive measurements have stabilized within the indicated range for the
following parameters:

• pH plus or minus 0.1

• conductivity within 3 percent

• oxidation-reductionwithin plus or minus 10 millivolts

• turbidityand dissolved oxygen within plus or minus 10 percent

• temperature within 1 degree Celsius (°C)

2.1.10 UtilitySurvey
Underground utility clearance will be completed for all subsurface investigation activities
and areas. The entire area within a 5-foot radius of each proposed subsurface sampling
location will be cleared at OU-2C using the following protocol.

1. Find/confirm the latest version of as-built drawings.

2. Perform a site reconnaissance to locate utilities on as-built drawings and to find
evidence of amyundocumented utilities.

3. Mark the proposed sampling locations and the utility lines in the immediate
vicinity using color-coded surveyor paint.

4. Coordinate utility-locating activities with Navy Public Works Center.

5. Coordinate utility-locating activitids with Underground Service Alert.

6. Use ground-penetrating radar/electromagnetic geophysical equipment and
procedures wherever underground obstruction clearance is not guaranteed.

7. After pavement is sawed or cored (if applicable), advance a hand auger
manually to a depth of 4 to 5 feet bgs at each proposed sampling location to
check for subsurface obstructions. Because some of the soil samples will be
collected between the ground surface and 5 feet bgs, advance another boring for
the collection of samples adjacent to the hand-auger-cleared borehole.

If a utility is identified within 3 feet of the proposed sampling/drilling location, the
sampling/drilling point will be moved and the clearance procedures will be repeated. The
clearance of each boring location will be documented in the field logbook.

2.1.11 LandSurvey
Once the field activities have been completed, a licensed land surveyor will conduct a
survey to establish the horizontal position and elevations of all groundwater monitoring
wells, piezometers, and soil boreholes at OU-2C. Land surveying will be coordinated
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with Alameda Point personnel and operations as necessary before this activity begins.
The elevations and positions of the boreholes and wells will be determined using the
same benchmarks as;used for previous site surveys (if applicable) to allow for correlation

and maintain consistency.

All elevations Will be determined and reported to the nearest 0.01 foot relative to the
North American Vertical Datum 1988. The horizontal positions of monitoring wells,
piezometers, and soil boreholes will be reported to the nearest 0.1 foot defined relative to
the State Plane Coordinate System, North American Datum 1983.

2.2 SAMPLING METHODS

This section specifies SOPs to be used and describes the methods and procedures to be
followed during field activities. The use of these procedures is intended to assure that
field measurements are consistent and reproducible. The CLEAN Program technical staff
will follow all appropriate CLEAN Program SOPs as documented in the Program
Procedures Manual (BNI 2004b).

The CLEAN Progr_an Quality Manager has provided controlled copies of all CLEAN
Program SOPs to t]he Navy, DTSC, San Francisco Bay Water Board, and U.S. EPA

Region 9. Copies of the SOPs can be made available to other document reviewers upon
request through the Navy RPM. Field personnel are required to acknowledge receipt of
SOPs, and copies of all applicable SOPs will be available on-site. Senior technical staff
members are required to review procedures prior to fieldwork.

The following sections provide the sampling methods and procedures to be followed
duringfield activities.

2.2.1 Soil Sampling Procedures
Soil samples will be collected usingthe following procedures.

1. Dona new pairof disposablelatex/nitrileglovesimmediatelybeforecollecting
samples.

2. Collectsoil sanaplesusingthedirect-pushsamplingmethodsand split-barrel
samplerlinedwith stainlesssteelor acetatesleevesas describedin Section
2.1.2. Samplenumbering,labeling,packaging,and documentationprocedures
willbe followedas describedin Section2.3.

3. ForVOCanalysis,collectthreeEn Core samplersas follows.

a. Holdingthe coringbody,pushtheplungerrod downuntil the smallO-ring
restsagainstthe tabs. This willassurethat theplungerwillmoveeasily.

b. Depressfilelockingleveron theEn CoreT-handle. Placethe coringbody,
withtheplungerend first, into the openend of theT-handle,aligningthe
slotsof thecoringbodywith the lockingpins in theT-handle. Twist the
coringbody clockwiseto lockthe pins in the slots. Checkthe samplerto
assurethat it is lockedin place. The samplerwill thenbe readyfor use.
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c. Holding the T-handle, push the coring body into the soil until the coring
body is t_1. Remove the sampler from the soil and wipe any excess soil
from the exterior of the coring body.

d. Cap the ,coringbody while it is still on the T-handle. Push the cap over the
fiat area of the ridge. To lock the cap in place, push and twist the cap so that
it seals the sampler.

e. Remove the capped sampler by depressing the locking lever on the T-handle
while twisting and pulling the sampler from the T-handle.

f. Place the En Core sampler in its aluminum sealed bag.

g. Complete the sample label on the outside of the aluminum bag, place the
aluminmn bag in a resealable bag, place a custody seal over the resealable
bag, and immediately place the bag on ice.

4. Soil samples forPAH analysis only will be collected from three soil borings.
These samples will be collected as follows.

a. Each saraple will be homogenized in the field prior to shipment to the
laboratory. Homogenization will consist of a quartering process that will:
occur within a dedicated disposable aluminum tray. Following the transfer
of the soil material from the stainless steel or acetate sleeve to an aluminum
tray, material will bedivided into quarters that will be mixed individually
using a dedicated disposable plastic scoop. Two quarters will be mixed to
form halves, and these halves will then be mixed. The procedure will be
repeated several times until the sample is adequately mixed.

b. Samples will then be placed into new sampling jars provided by the
laboratoiy. One 8-ounce glass jar will be submitted per soil sample.

5. For two of the soil borings with samples for PAH analysis only (see Item 4
above), additional analyses will be conducted for selected samples. The
samples to receive additional analyses will be collected as follows.

a. Collect VOC and TPH-gasoline subsamples from the 0-to-0.5-foot and
2-to-4-feet depth intervals, and at the soil/water interface from the 4-to-8-feet
depth interval usingEn Core devices prior to homogenization.

b. For rern,-_iningparameters (TPH-ff, SVOCs, PAHs, PCBs, and metals) for soil
samples from the 0-to-O.5-foot,2-to-4-feet, and 4-to-8-feet depth intervals,
follow PAH homogenizationprotocol (see Item 4 above) and place soil
sample in an 8-ouncejar.

c. For the soil sample collected at the 0.5-foot-to-2-feet depth interval, only
PAH analysis will be conducted

2.2.2 GroundwaterSamplingProcedures
Groundwater samples will be collected in accordance with SOP 8, Groundwater
Sampling (BN120tMlb). The following steps summarize the procedures for measuring
water levels, purging wells, determining when water-quality parameters have stabilized,
and collecting samples using the low-flow groundwater sampling technique.
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1. Monitorthewellheadfororganicvaporsandexplosive gaseswithacalibrated
flameionizationdetector(oranequivalentorganicvaporanalyzer)and
explosimeter.Recordallreadingsonan airmonitoringorgroundwater
samplingdatasheet. Calibratetheflameionizationdetector(oran equivalent
organicvaporanalyzer)andexplosimeteruseddailyusingthe manufacturer's
suggestedspecifications.Documentcalibrationresultsona fieldcalibration
record.

2. Checkand recordtheconditionof the wellbox, well/piezometer,and wellcap
for anydamage. Recordall informationon the groundwatersampling
datasheet.

3. Don anewpairof disposablelatex/nitrileglovesimmediatelybeforecollecting
depth-to-watermeasurements.

4. Measuredepthto water(tonearest0.01foot)relativetoa knownsurveyed
referencepointusingan electronicwater-levelmeterinaccordancewith SOP7,
WaterandFreeProductLevelMeasurementinWells(BN12004b).Toavoid
disturbingsedimentatthebottomof thewellpriorto usinglow-flowsampling
procedures,donotsoundthewell (measuretotalwelldepth)immediatelybefore
sampling.

5. Purgeandsamplethemonitoringwellusinga low-flowsubmersiblepump
(e.g.,bladder'pump,variable-speedelectricpump). In preparationforpurging,
thoroughlydecontaminatethePUmPandany associatedelectricalwiring. The
dischargetubingusedto conveywaterfromthepumpoutletto the discharge
pointat groundsurfaceshallbe new,clean,polyethylenetubing. Slowlylower
the pumpin the well to preventthe disturbanceof tbewatercolumnand adverse
impactsonturbiditylevels. In orderto maximizethe possibilityof obtaining
representatiw_samples(i.e., toavoidmixingwith any stagnantwaterabovethe
screenedinterval)andminimizeagitatingaccumulatedsedimentsat the bottom
of the well,positionthepumpintakein themiddleorslightlyabove the middle
of the screenedinterval. Whenpurgingandsamplingwells screenedacrossthe
watertable,positionthepumpintakeapproximatelyin the middleof the water
columnorat theparticularlevel of interestwithinthe screenedinterval.

6. Aftersettingthepumpin the well,measurethe depthto water(tonearest0.01
foot) againrelativeto a knownsurveyedreferencepointusing an electronic
water-levelmeter.

7. Connectthepumpto a compressedairsource(forbladderpumps)orto a
portablegenerator(forelectricpumps).

8. Connectone endof thedischargetubingto the inlet ofthe micropurgeflow-
throughcell. Placea 5-gallonbucketundertheoutletof the flow-throughcell to
holdpurgedwater.

9. Turnonthe pumpcontrollerto startpurgingthe well. Adjustandmaintainthe
flowratebetween100to 500 millilitersperminuteorat the rechargecapability
of timformationto minimizewaterleveldrawdown(lessthanapproximately
0.1 meteror0.33 foot). Observedrawdownbymonitoringdepthto water
measurement.,;duringpurging.
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10. In accordance with SOP 8, use the calibrated micropurge flow-through cell to
monitor field parameters such as pH, electrical conductivity, turbidity, and
temperature of the initial groundwater purged from the well (e.g., after one
discharge tubing and flow-through cell volume). Testing of these field
parameters shall continue until measurements have stabilized within the
indicated range according to the following parameters:

• pH plus or minus 0.1

• conductivity within 3 percent

• oxidation-reduction within plus or minus 10 millivolts

• turbidity and dissolved oxygen within plus or minus 10percent

• temperature within 1 degree Celsius (°C)

Perform measurements of field parameters at regular intervals (e.g., at the end of
each purged volume, every 3 to 5 minutes). Purging will be considered adequate
after the readings have stabilized or when a minimum of three to five well
volumes have been removed form the well.

11. After the completion of the purging activities, disconnect the pump discharge
tubing from the micropurge flow-through cell. Groundwater samples should not
pass through the flow-through cell during sample collection. Measure the depth
to water and allow the water level in the well to stabilize before collecting
groundwater samples.

12. Discard the latex/nitrile gloves worn during purging activities and don a new
pair of latex/nitrile gloves. Fill the appropriate sample containers according to
QAPP Worksheet 19, using the pump discharge tubing. Collect samples
directly into precleaned laboratory-supplied sample containers at a low flow rate
to minimize agitation of the sample and volatilization of potential analytes
(i.e., at a pumping rate to achieve laminar water flow). Monitoring well
sampling is planned for unfiltered metals analysis. If filtered metals analysis is
preferred, or for discrete groundwater samples, use a new 0.45-micron in-line
cartridge f'flterattached to the end of the sample tubing.

13. Follow sample numbering, labeling, packaging, and documentation procedures
as described in Section 2.3.

14. Decontaminate reusable sampling equipment (e.g., the low-flow pump) between
sampling locations in accordance with SOP 11 as described in Section 2.2.5.

2.2.3 SubslabSoil Gas SamplingProcedures
Prior to the installation of the subslab soil gas probes, a concrete corer will be used to
drill throughthe foundation. The soil gas probeswill be installed using a direct-pushrig.
The soil gas probes will be semipermanent installations consisting of a 0.25-inch
diameter brass or stainless steel pipe with a permeable probe tip (see Figure 2-2). Soil
gas probes will be installed at the proposed locations shown on Figure 2-3. A sand pack
will be placed in the annular space around the tip of the vapor probe, and a Teflon sealing
disk will be placed between the probe tip and blank pipe. Bentonite chips will be used to
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fill the borehole annular space around the probe pipe to the base of the concrete
foundation. Deionized water will be used to hydrate the bentonite chips and care will be
taken to ensure that the minimum amount of water necessary to hydrate the bentonite
chips will be used. The probe pipe will be tightly secured to the foundation slab with
quick-setting, contaminant-free Portland cement. Each probe will be constructed with a
recessed threaded cap with a brass or stainless steel threaded fitting or compression
fittingso the probe€:ompletionis flush with the foundation slab. After sampleprobesare
placed, a minimum of 48 hours is required before soil gas is sampled to allow subsurface
conditions to equilibrate.

A sampling pump fitted with a particulate prefilter, flow controller, and combination
vacuum and presstu_ gauge will be used to purge soil gas from the probe. Soil gas
samples will be collected in l-liter Summa canisters for low-level analysis by U.S. EPA
Method TO-15 (U.S. EPA 1999). The sampling pump and Summa canister will be
connected to the soil gas probe using a Y-shaped tubing with a three-way central valve.
One line will be connected to the soil gas probe's brass or stainless steel threaded fitting
or compression fitting. The second line will be connected to the vacuum pump, and the
last sampling line will be connected to a'flow regulator and Summa canister.

The procedures for sample collection are summarized below.

1. Purge volume. Before sampling, three purge volumes will be extracted using a
vacuum pump to ensure that stagnant or ambient air is removed from the
sampling system and that samples collected arerepresentative of subsurface
conditions. F_lchbranch of the Y-shaped tubing (with a three-way central valve)
will be purged of ambient air, purging of the sampling line will be conducted
before connecltingthe Summa canister. The purge volume will be estimated
based on a stmamationof the volume of tubing used and the annular space around
the probe tip.

2. Purging and sampling flow rates. The flow rates for both purging and
sampling will be between 100 and 200 milliliters per minute.

3. Leak tests. _=ak tests will be conducted at each soil gas probe location to
determine whether leaks have occurred. A tracer compound (pentane,
isopropanol, isobutene, propane, butane, or isopropyl alcohol) will be used as
leak check compounds if a detection limit of 10 micrograms per liter or less can
be achieved. Immediately before sampling, a leak check compound will be
placed at any location where ambient air can enter the sampling system or where
cross contamination may occur (such as the sample system connection and top of
the soil gas probe).

4. Soil gas sampling. After the subslab soil gas probe is adequately purged to
remove stagnant or ambient air, a soil gas sample will•be collected using a l-liter
Summa canister thathasbeen certified clean. At the startofthe sample
collection, the sampling valve on the canister is opened, which allows the
evacuated canister to draw in soil gas until the canister reaches ambient pressure.
When approximately 5 millimeters of mercury is remaining on the vacuum
•gauge, the sampling valve will be closed and the canister will be removed from

• the sampling line. The final vacuum will be recorded on the field form and the

pageA2-14 Att.A, SAP-WP forSupplementalRISamplingatOU-2C,AlamedaPoint
04/30/07 2:19 PM Iwk:\word pmcesstngVepo_s'cto-093_workplan_lina_attachments_att,a_sap_-----------------_7031.do(:



CLEAN 3
CTO-0093/0203

April2007

\ Section2 DataGenerationandAcquisition

chain-of-custody form. Closing the valve with 5 millimeters of mercury
remaining allows the laboratory to monitor for leaks. Additional samples will be
collected frora an adjacent location if air flow is found to be insufficient during
sampling. Alter the soil gas sample is collected, the Summa canister will be
labeled with _,sample tag attached to its handle. The label information will then
be recorded in the field logbook and chain-of-custody form.

5. Field data sheet. The following information will be recorded on the field data
sheet during Sampling:

• date and start time

• meteorological conditions, including temperature, humidity, wind speed,
and direction

• purge flow rate

• purge volume

. • sampling flow rate

• sample identification number

• final vacuum reading

6. Field log book. Soil gas probe installation data will be recorded in a field
logbook. This data will include but not be limited to the following:

• date and start and finish time of probe installation

• thickness,of building foundation encountered

• size of lx_reholeannulus

• probe installation depth

• material used to construct probes

• amount of water added

• methods and results of leak testing

2,2.4 Aquifer Testing Procedures
Aquifer testing will be performed to determine hydraulic characteristics of the aquifers
and to understand the movement of groundwater underlying OU-2C.

2.2.4.1 25-HOUR GROUNDWATER-ELEVATION STUDY

Tidal fluctuations create a cyclicalchange in pore pressure in adjacent and underlying
aquifers. These changes in pore pressure result in fluctuations in water levels and
groundwater gradient. The groundwater gradient in an aquifer influenced by tidal
fluctuations should be determined from mean water levels rather than from a single
measurement of water level. The most accurate determination of mean water levels in

the aquifer requires the sinusoidal tidal influence effects on the water-level measurements
to be removed through a mathematical filtering methodology (Serfes 1991). In this
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method, a set of 25 consecutive hourly water level measurements will be collected and
used in a mathematical approach that filters out the cyclic pressure response at the
observation point (e.g., monitoring well, temporary piezometer ) that results from tidal
fluctuations.

The 25-hour groundwater-elevation study will be performed by using monitoring wells
and temporary piezometers to assess the direction of groundwater flow and the extent of
tidal influence on groundwater beneath OU-2C. The study will use selected new
monitoring wells (well pair M05-13 and L05-01, well pair M05-14 and L05-03, and
L05-02 next to M05-02) and existing monitoring wells (M05-01, M05-02, M05-06,
26SW03, M117-E, and, if accessible, MBG-04). Pressure transducers with data loggers
will be placed at each location to monitor changes in groundwater elevation. In areas
with well clusters in the FWBZ and second water-bearing zone, transducers will be
placed in both wells to monitor changes in groundwater elevation in both aquifers.

Pressure transducers and data loggers will be used to record water-level data at an
accuracy of 0.01 f_at. The data loggers will collect readings every 10 minutes for a
minimum of 25 hOtLrs. The top-of-casing elevations of the monitoring wells and the
piezometers will be surveyed to an accuracy of 0.01 foot. These measurements will be

used to produce groundwater contour maps and evaluate potential reversals in horizontal
and vertical flow directions.

As part of BGMP activities in spring 2006, an informal tidal study was conducted to
evaluate whether nearshore FWBZ wells at Alameda Point are tidally affected. Pressure
transducers were placed two wells within OU-2C (M10-02 and Mll7-E) where
groundwater was considered to be potentially tidally affected. Each transducer logged
hourly groundwater--level measurements over the course of a 25-hour period. The
transducers were then removed from their respective wells and the information collected
was downloaded for evaluation (ITSI 2006). The transducer data for wells M10-02 and
M117-E will be inco_rporatedin the OU-2C RI report.

2.2.4.2 SLUG TESTS

A slug test is a relatively quick andcost-effectiveway to estimatea site's aquifer
parameterssuchashydraulicconductivity,transmissivity,and storagecoefficientfor the
localizedzonesurroundinga well. A slugtestinvolvesthe instantaneousadditionor
removal of a known volume of water, and measurement of the rate at which the water
level returns to its static elevation. The test is performed by rapidly dropping a solid
cylinder (slug) into a well to displace an equivalent volume of water. Once the water
level has returned to static conditions, the slug is rapidly removed to simulate the
instantaneous remowd of the same volume of water. No water is removed from the well
during the slug test, whicheliminatesgroundwater disposal costs.

During the slug tests at OU-2C, a pressure transducer and data logger will be used to
record water-level responses. Slug tests will be performed in accordance with SOP 14,
Aquifer Testing (BNI 2004b). Slug test data will be evaluated using the Bouwer-Rice
method (Bouwer and Rice 1976). _'

page A2-16 Att.A, SAP- WP for SupplementalRI Samplingat OU-2C, AlamedaPoint
04/30/07 2:19 PM Iv#k:\wordproces_ng_repo_ts_Jto-O93_workplan_nal_attachments_4t,a_.sa_7031.doc



CLEAN 3
CTO-0093/0203

Apdl 2007

Section2 DataGenerationandAcquisition

2.2.5 Equipment Decontamination
Samplingequipmentwill be decontaminatedbetweensamplinglocationsin accordance
with SOP 11 (BN12004b), as follows.

• Large equipment will be decontaminated using a steam- or pressure-washer
capable of delivering water at a minimum temperature of 180 degrees Fahrenheit.

• Smaller equipment will be decontaminated as follows.

- Equipment will be washed in low- or nonphosphate detergent (e.g., Alconox
or Liqui.-Noxsolutions made as directed by the manufacturer).

- Equipm_mtwill be rinsed with potable water.

- Equiprnent will be rinsed twice with deionized or distilled water.

Small equipment that will not be used immediately following decontamination will be
wrapped in new plastic bags. Disposable sampling equipment (e.g., unused portions of
acetate sleeves, used bladders or tubing) will be placed with used personal protective
equipment (PPE) for disposal.

2.2.6 Investigation-r)erived Waste Management
IDW will be managed in accordance with guidelines in SOP 22, Investigation-Derived
Waste Management (BNI 2004b), summarized below. All IDW materials will be
disposed by CLEAN Program personnel as described in the IDW Management Plan
(Attachment C to the Work Plan).

The following types of IDW are expected from field activities:

• purgewater fi'om monitoring wells

• decontamination washwater

• soil cuttings

• used PPE and disposable sampling equipment

• nonhazardous solid waste (refuse)

The IDW management protocols include the following requirements.

1. Liquid IDW (decontamination water) and soil cuttings will be stored separately
in United Nations (UN3-approved55-gallon drums. Contaminated PPE and
sampling equipment will be placed in covered UN-approved 55-gallon drums.
UncontaminatedPPE will be placed in industrial wastebins. Regular trash and
nonhazardous construction debris will not be mixed with potentially
contaminated IDW.

2. Each container will be clearly marked to indicate the waste source. IDW
containers used at OU-2C will be transported to, and stored in, a secured area
designated by the base environmental manager. Before disposal or shipment
off-site, containers will be labeled with appropriate United States Department of
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Transportation(DOT)identificationandclassificationinformationby thewaste
disposalsubcontractor.

3. All IDWwillbe characterized,treated,and/ordisposedwithin90 daysof
collection.The Navywillbe responsibleforselectingthe methods/locationof
IDWdisposaland forsigningall manifests.

2.3 SAMPLEHANDLINGAND CUSTODY
Sample custody and documentation are important elements of acceptable and defensible
data. Each sample or field measurement must be properly documented to facilitate
timely, correct, and complete analysis and to support use of field and laboratory data.
The documentation system provides the means to identify, track, and monitor each
sample from the point of collection through final data reporting.

2.3.1 Sample Containers
Sample containers will be selected in accordance with the U.S. EPA Region 9 Quality
Assurance Management Section (U.S. EPA 1992a).

Sample containers will be cleaned and QC-tested following procedures appropriate to the
specific analyses to be performed. Sample containment will follow the procedures
prescribed by the U.S. EPA Contract Laboratory Program (CLP) Sample Bottle
Repository Program (U.S. EPA 1992a) to assure that containers are free of contaminants.
This QC testing will be verified or performed by the laboratory before the containers are
shipped to the field sampling team.

Sample containers with caps (e.g., volatile organic analysis vials, amber bottles, or
polyethylene bottles) will be shipped to the user in protective cardboard cartons or other
wrapping and will be:inspected for condition prior to use.

2.3.2 Sample Preservation
Samples will be preserved in accordance with CLP protocols (U.S. EPA 1992b), DOT
regulations (49 Code of Federal Regulations), and methods presented in SOP 10, Sample
Custody, Transfer, and Shipment (BNI 2004b). The laboratory will add sample
preservatives, as required, to the containers before they are shipped to the field. Field and
associated QC samples requiring cooling will be maintained at approximately 4 °C until
shipment to the laboratory.

2.3.3 Sample Packaging and Shipment

Samples will be packaged and shipped according to procedures listed in SOP 10, which
are based on U.S. EPA specifications as well as DOT regulations (49 Code of Federal
Regulations), as follows.

1. Attachsamplelabelsto samplecontainersand coverthe labelswith clear
packingtape.

2. Placecustodysealson the samplecontainers.
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3. Wrapallglasscontainersin foamsheetor bubblewrapandplacethemin
zip-lockbags.

4. Pack thecoolerwithdouble-baggediceto preventleakageduring shipment.

5. Placecompletedchain-of-custodyformsin a plasticzip-lockbag, and tape it to
the insideof thecoolerlid.

6. Securethecoolerwith strappingtape andcustodyseals.

At the end of each day or when a cooler is filled, the field crew will ship the samples to
the laboratory by project vehicle and/or by common carrier, or by delivery courier.

2.3.4 SampleDocumentation
This section describes the use of paperwork, including field logbooks, photographs,
chain-of-custody n,_cords, sample labels, and custody seals, following procedures
presented in SOPs 10 and 17 (BNI 2004b). Examples of chain-of-custody records,
sample labels, and custody seals are included in SOP 10, Sample Custody, Transfer, and
Shipment (BNI 2004b).

2.3.4.1 FIELD LOGBOOKS

Controlled, permanently bound field logbooks will be maintained by the senior field
representative and will become part of the permanent project record (SOP 17, Logbook
Protocols). Field logbooks will be used to record details such as weather conditions,
chain of custody, instrument calibration records, and safety and health information. All
entries will be made using waterproof ink and will be signed and dated.

2.3.4.2 PHOTOGRAPHS

Photographs may be taken to document field activities, including the surrounding area
and events, objects, or unusual conditions. Photographs will be described in the field
logbook and will include the date, initials of the photographer, photograph number,
compass direction, and a brief description of the photographed object.

2.3.4.3 CHAIN-OF-CUSTODY RECORDS

Chain-of-custody records will be prepared so that sample identification and chain of
custody are maintained, and sample disposition is controlled from sample collection
through validation of analytical results (SOP 10). Chain-of-custody forms will be
completed by the sampler and will accompany the samples from the field to the analytical
laboratory.

Waterproof ink will be used to fill out chain-of-custody records with all applicable
information, including signatures, completely and legibly. Unused space (rows) for
sample/analysis information will be crossed out, initialed, and dated. If samples are to be
delivered to the lalx_ratoryby an overnight carder, the airbill number will be recorded,
and the chain-of-custody record(s) will be placed in a waterproof plastic bag that is taped
to the lid inside the sample cooler prior to sealing.
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Laboratory personnel will be responsible for acknowledging receipt of samples,
recording the intelSor temperatures of shipping containers, and verifying that these
containers have not been opened or damaged. They will also be responsible for
maintaining custody and sample tracking records throughout sample preparation and
analysis. A copy of the chain-of-custody record will be sent to the CLEAN Program
office at the completion of analytical work.

2.3.4.4 SAMPLE LABELS

Labels will be affixed to all sample containers and will include the following
information:

• CTOnumber

• well identifier

• 10-digitsampleidentifier

• collector's initials(notpreprinted)

• collectiondateand time

• typeof presel_,ation

• analysesto Ix'.performed

• specialinstructions

2.3.4.5 TEN-CHARACTER SAMPLE IDENTIFIER

A unique ten-character sample identification number, consisting of the letter C to indicate
a CLEAN 3 sample,, a three-digit CTO number, a four-character sample number, and a
two-digit sequential container number, will be used to distinguish between multiple
samples collected for the CTO. This ten-character identifier will allow input directly
into a database in compliance with CLEAN Technical Procedure T 2.2, Sample
Information Management System, and Navy Environmental Work Instruction No. 6
(NAVFAC Southwe,_t2005).

The CTO number for this field activity (currently 081) will follow the letter C and
precede the sample and container numbers. The first character of the four-character
sample number identifies the sample medium (e.g., "S" for soil sample or "G" for
groundwater sample or V for soil gas samples) or the type of QC sample ("T'" for trip
blanks, "W" for source water blanks, or "R" for equipment rinsates). The last three
characters in the sample number are sequential digits (e.g., 001 for the first sample
collected, 002 for the second sample collected, and 003 for the third sample collected).

The two-digit container number following the four-character sample number identifies
multiple containers collected for an individual sample (e.g., 01 for first sample container,
02 for second sample container, and 03 for the third sample container).

The following provides an example of a soil sample identifier:

C081S00101
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where

C = denotes a CLEAN 3 sample
093 = the CTO project number
S = soil sample
001 = sample number (sequential)
O1 = container number (sequential)

2.3.4.6 CUSTODY SEALS

Signed and dated custody seals will be used to detect tampering between the time
samples are packed and the time they are received at the laboratory. Two or more
custody seals will be used on the outside of each shipping container or cooler and will be
placed where they must be broken to open the containers. Clear packing tape will be
placed over custody seals on shipping containers to prevent accidental breaks.

2.3.4.7 CORRECTIONS TO DOCUMENTATION

Errors in field logbooks will be corrected by drawing a single line through the error and
writing the correct information using waterproof ink. The correction will be initialed
and dated.

2.4 ANALYTICAL METHODS

Analytical methods, sample volumes, container types, and holding times for this project
are listed in QAPP Worksheets 15-soil, 15-groundwater, and 19. Table 2-2 lists method
reporting limits and :regulatorycriteriafor this project.

The analytical methods for this project were selected, to the extent practicable, to have
method detection limits (MDLs) at or below the level of concern. A target method
reporting limit (TMRL) or project quantitation limit (PQL) for each analyte was provided
in Table 2-2 and QAPP Worksheet 15 (soil and water) based on the MDL. The TMRLs
or PQLs are generally set above the MDLs to simplify comparisons between results from
individual samples by minimizing influences from matrix effects (e.g., water content,
high-level analytes). The laboratory will meet these TMRLs and PQLs to provide
analytical results at or below the regulatory comparison criteria.

Quantitation limits are a compromise between analytical sensitivity and precision.
Setting low TMRLs and PQLs can lead to poorly defensible data due to false positive
(Type I) errors, whereas elevated TMRLs and PQLs can hamper site characterization.
Laboratory determinations of MDL are performed on nontypical samples (e.g., distilled
water) leading to idealized (and low) limits. Confidence in detection limits increases
with instrument signal level above the MDL, and higher limits mean better precision in
the analytical results.

For this project, analytical results will be reported by the laboratory according to rules
that provide established certainty of detection and quantitation limits. The result for an
analyte will be flagged with a "U" if that analyte is not detected (i.e., is not present at a
concentration above the limit of measurement). The associated numerical value will be
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the sample quantitation limit (SQL) based on the MDL as adjusted for sample
characteristics such as dilutions or percent moisture, and laboratory judgment. If an
analyte is present at a concentration between the MDL and the TMRL or PQL, the
analytical result will be flagged with a "J" indicating an estimated quantity. If an analyte
is not present at a concentration between the MDL and the TMRL or PQL, the analytical
result will be flaggtzd with a "UJ" indicating that the SQL is an estimated quantity.
Qualifying the result as an estimated concentration reflects increased certainty in the
reported value.

As shown in Table 2-2 and QAPP Worksheet 15 (soil and water), the TMRLs or PQLs
for several analytes are above the regulatory comparison criteria. Regardless of the
specified limits, the actual limits reported by the laboratory may be different. The actual
limits will be samp]te-specific, especially in the case of soil samples, samples having
complex matrices, ,or samples containing numerous analytes with widely differing
concentration ranges. The OU-2 C RI report will provide a summary of analytes with
one or more detection or reporting limits exceeding the regulatory comparison criteria.
An evaluation of these analytes will also be presented in the RI report as part of the
discussion of the nature and extent of contamination.

2.5 QUALITY CONTROL

QA/QC checks will be employed to evaluate the performance of field and laboratory
analytical procedure,,;. QA/QC samples introduced into sample collection, transport, and
analytical streams will be used to evaluate sampling precision and accuracy and to verify
that sampling, decontamination, packaging, and shipping procedures are not introducing
variables that could compromise the validity of sampling data. The number and types of
QC samples to be collected are discussed below and are listed in QAPP Worksheet 20.

Laboratory analytical QAJQC procedures will satisfy requirements established by the
Navy Installation Restoration Chemical Data Quality Manual (NFESC 1999), the CLEAN
Program Technical Specification for Analytical Laboratory Services (BNI 2004a), and
U.S. EPA method-specific criteria. The laboratory QA program will provide procedures
for QC samples, instrument calibration, preventive maintenance, internal QC checks and
corrective action, and data review and reporting.

2.5.1 Field Quality Control Samples
Field QC samples for this project will include field duplicates, trip blanks, equipment
rinsate blanks, and source water blanks as appropriate.

2.5.1.1 FIELD DUPLICATES

Field duplicates are two samples of the same matrix, collected at the same location and
time (to the extent possible), with an assumed level of overall homogeneity within the
sample matrix. The ,_amesampling techniques and analytical methods are performed on
both samples. Analysis of field duplicates provides a quantitative measure of the
precision of the overall sampling and analysis process as the Sum of contributions from
sample heterogeneity,,the precision of the sampling process, and the analytical method(s).
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Duplicate groundwater samples will be collected at a frequency of one duplicate for
every ten discrete groundwater samples, and one duplicate for every ten monitoring well
samples. Due to the heterogeneity of the soil sample matrices, true field duplicates
cannot be collected. No field duplicates will be collected for soil samples.

2.5.1.2 TRIP BLANKS

Trip blanks are used to detect contamination introduced during sample handling and
shipment. They ate prepared by the laboratory using contaminant-free, reagent-grade
water and are shipped to the field with the sample containers. They are not opened in the
field and are returned to the laboratory in every sample cooler containing VOC samples.

2.5.1.3 EQUIPMENT RINSATE BLANKS

Equipment rinsate blanks are samples of contaminant-free water that is passed through or
over decontaminated field sampling equipment. TheYare used to assess the adequacy of
the decontamination process as well as possible cross-contamination from handling,
storage, shipment, and/or analysis. Equipment rinsate blanks will be collected at a
minimum of one set (for all parameters of concern) per day for nondedicated equipment.

2.5.1.4 SOURCE WATER BLANKS

Source water blanks are used to assess the potential for contamination to be introduced
during the final decontamination process. One blank from each source water location
will be collected and analyzed for the same parameters as the related samples. Source
water blank samples are from the same contaminant-free water used in rinsate blanks, but
are not passed over sampling equipment.

2.5.2 Laboratory Quality Control Analyses
A laboratory contro]lsample or method blank spike sample and a method blank will be
analyzed with each analytical/QC batch containing a total of 20 project samples or less.
A matrix spike and a matrix spike duplicate will be submitted for organic analyses at a
frequency of one set per 20 environmental samples or one per analytical/QC batch of
analyzed samples, whichever is more frequent. A matrix spike and an unspiked matrix
duplicate will be submitted for metals analyses and all applicable inorganic analyses at a
frequency of one set per 20 environmental samples. Surrogates will be added to all
samples for organic analyses, as applicable.

2.5.3 LaboratoryQuality ControlAcceptanceCriteria
At a minimum, the laboratory will maintain control charts for laboratory control sample
analyses and will generate acceptance limits on the basis of historical recoveries in
accordance with the Laboratory Technical Specification (BNI 2004a). The acceptance
limits for the method blank will be the detection limit. The laboratory will comply with
limits for matrix spike recoveries, duplicate and matrix spike duplicate precision, and
surrogate recoveries; in accordance with the Laboratory Technical Specification
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programmatic analytical DQOs or U.S. EPA methods. Table 2-3 presents the accuracy
and precision criteria for the methods to be used in this project.

The laboratory will take corrective action as required in the Laboratory Technical
Specification (BNI 2004a) to correct or address out-of-control events. Such actions may
include sample reextraction and/or reanalysis. Noncompliant QC results attributed to
sample matrix effects will be documented and noted in the laboratory reports.

2.6 INSTRUMENT/EQUIPMENTTESTING, INSPECTION,
AND MAINTENANCE

Laboratory instrument/equipment testing, inspection, and maintenance will be performed
in accordance with SOP 6, Instrument Calibration and Use (BNI 2004b), and the
Laboratory Technical Specification (BNI 2004a).

2.7 INSTRUMENT/EQUIPMENTCALIBRATIONAND FREQUENCY

Laboratories are required to document instrument calibration procedures according to
Section 4.6 of the Laboratory Technical Specification (BNI 2004a). Calibration of field
equipment and insmamentation, and frequency of calibration, will be in accordance with
relevant CLEAN Program SOPs. Rented field equipment will be calibrated by rental
companies in accordance with the manufacturer's instructions, prior to being shipped to
field personnel.

2.8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

The CTO Leader will be responsible for identifying and procuring supplies necessary for
the project and for determining acceptance criteria for these items. The CTO Leader and
the Laboratory Services Supervisor (LSS) will be responsible for coordination with the
analytical laboratory and ensuring that appropriate sample containers are received. The
field crew will visually inspect the bottles, jars, and any other sampling containers
received from the laboratory. If the containers or packaging appears to be damaged or
tampered with, the containers will be rejected. The CTO Leader will also be responsible
for receipt and inspection of all equipment used on the project. Containers of distilled or
deionized water to be used on-site for field blanks and/or decontamination will be
inspected by field personnel prior to use to ensure that caps and seals have not been
broken or tampered with. Drums and bins for containment of IDW will be visually
inspected by the field crew for integrity and will be refused if found to be damaged or
otherwise unacceptable.

PVC well construction material will be inspected by the field crew to confirm its receipt
in factory-sealed plastic bags. If a bag is compromised, the material will be refused.

2.9 NONDIRECTMEASUREMENTS

All nondirectmeasurement data will be reviewed completely for usability. The nondirect
measurement data expected to be used include:
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• historicalsoftandcontaminant-specificdatafromprevioussite assessmentsand
monitoringreports,and

• backgroundsoilconcentrationrangesformetals.

Before these data axeused, the LSS will review associated SOPs to determine compliance
with CLEAN Program standards and inspect accompanying verification data. The Project
Manager is responsible for obtaining approval from the LSS.

2.10 DATA MANAGEMENT

Data management procedures are established by the CLEAN Program DMP (BNI 1993).
Requirements for hard copy and electronic data deliverables are detailed in the Laboratory
Technical Specification (BNI 2004a). Electronic deliverables to be loaded into the Bechtel
Environmental Inte[Tated Data Management System will also be submitted. Required
project field and analytical data will be submitted to the Navy in accordance with Navy
Environmental Work Instruction No. 6 (NAVFAC Southwest 2005). Project-specific
modifications am incorporated into the project DMP presented as Attachment B to the
Work Plan.
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ASSESSMENT AND OVERSIGHT

QA oversight, performance and system audits, and corrective actions will be conducted in
accordance with the CLEAJq Program Quality Control Management Plan (BNI 1998b), which
describes the responsibilities to be fulfilled by CLEAN Program personnel and subcontractors to
attain the designed level of quality. CLEAN Program or Navy personnel will evaluate
compliance of the laboratory QA program and procedures with Navy Installation Restoration
Chemical Data Quality Marmal requirements (NFESC 1999). Oversight will include internal and
external audits, documentation of findings, and reports of corrective action.

3.1 ASSESSMENTS AND RESPONSE ACTIONS

Audits and surveilla_aceswill be conducted to assure that work is accomplished by trained
personnel using approved procedures. Corrective actions will be identified, tracked, and
closed out in a timely manner.

3.1.1 Performanceand SystemAudits
Performance and system audits will be conducted by the Quality Manager, who will be
assisted by various technical experts not directly responsible for accomplishing the work
being reviewed. Field sampling and administrative activities will be audited. Analytical
laboratories will be audited annually (approximately) by BEI or the Navy in accordance
with the Navy Installation Restoration Chemical Data Quality Manual process
(NFESC 1999), and reports will be provided to BEI and Navy management. Audits may
be scheduled or unscheduled and will be conducted commensurate and in coordination
with work activities.

3.1.2 Corrective Actions

Project activities that are found to be in noncompliance with quality requirements and
cannot be resolved in the normal course of verification activities will be appropriately
documented in accordance with approved procedures. Corrective action requests will be
used to document noncompliance, corrective action commitments, and resolutions.

Corrective action will1not be complete until the problem has been solved effectively and
permanently. Follow-up action to assure that the problem remains corrected will be an
important step in the corrective action process.

3.2 REPORTSTO MANAGEMENT

Monthly QA reports will be provided to CLEAN Program management. These reports
will discuss the project's current status (including results of performance and system
audits), results of data quality assessments, and problems and methods to resolve these
problems. In addition, data quality assessment results for the project will be summarized
and reported in the QA section of the semiannual and annual monitoring reports.
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3.2.1 Quality Assurance Implementation
The CLEAN Program Quality Manager will assist the Navy Quality Assurance Officer
(QAO) in documenting QA implementation. Documentation will provide evidence of
compliance with specific QA activities required by this SAP, such as conduct of
field audits.

3.2.2 SAP Revision or Amendment

When circumstances arise that impact the original project DQOs (such as a significant
change in work scope), this SAP will be revised or amended. The modification process
will be based on U.S. EPA guidelines and direction from the Navy RPM and QAO.

3.2.3 Data Quality Assessment

The data quality assessment process includes analytical data review by the project
chemist, data verification of hard copy and electronic results, independent data validation,
and evaluation of ,overall data in terms of precision, accuracy, representativeness,
completeness, and comparability (PARCC) criteria. Data evaluation will include an
assessment of the results from field QC samples such as trip, equipment rinsate, and
source water blanks.
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DATA VALIDATIONAND USABILITY

Data quality management intcludesdata review, verification, validation, and assessment; preventive
maintenance; and corrective actions as described in this section.

4.1 DATAREVIEW',VERIFICATION,AND VALIDATION
Data validation and usability will be controlled through the review, verification, and
validation processes described below.

4.1.1 Data Review

Project staff will review data for internal and external consistency in accordance with the
CLEAN Program Technical Specification for Data Validation Services (BNI 1998c).
CLEAN Program Procedures (BNI 2004b) for performance, system audits, and corrective
action oversight will be used.

Requirements for performing laboratory analyses will be specified in technical services
subcontracts under which the work will be performed. The subcontracts will specify
deliverable requirements, turnaround time, and performance standards. Receipt of the
deliverables will be verified during the contract compliance screening. Data packages
will be reviewed against a checklist prepared on the basis of the subcontract and the
project-specific needs. Outstanding items will be resolved before the project is closed.

4.1.2 Data Verification

Field and laboratory' data will be managed using manual and electronic systems. Data
stored, evaluated, and reported electronically will be subject to 100 percent manual
verification against hard copy data reports. Discrepancies will be corrected and
documented following the CLEAN Program DMP (BNI 1993).

4.1.3 Data Validation

Laboratory results will be subjected to third-party validation in accordance with the
CLEAN Technical Specification for Data Validation Services (BNI 1998c). Laboratory
data validation req|firements are described in Southwest Division Naval Facilities
Engineering Command (SWDIV 2001) and U.S. EPA (1999, 2004a) guidance
documents. Laboratory Data Consultants 0_,DC)in Carlsbad, California, will perform the
validation.

Level IV data validation follows the U.S. EPA protocols and CLP criteria set forth in the
functional guideline,,;for evaluating organic and inorganic analyses (U.S. EPA 1999,
2004). Calculations will be checked for QC samples (e.g., matrix spike/matrix spike
duplicate and laboratory control sample data) and routine field samples (including field
duplicates, field and equipment rinsate blanks, and VOC trip blanks). To assure that
detection limits and data values are appropriate, the instrument performance, method of
calibration, and original data for calibration standards will be evaluated.
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For a Level TITdata validation effort, data values for routine and QC samples will be
assumed to be correctly reported by the laboratory. Data quality will be assessed by
comparing the QC parameters listed above with the appropriate criteria (or limits)
as specified in this SAP, by CLP requirements, or by method-specific requirements
(e.g., CLP or SW-846).

Fixed-base laboratory data will be subjected to a data validation strategy appropriate for
the intended use of the data.

LDC will perform atLevel TITdata validation on 90 percent of the laboratory data and a
Level IV data validation on the remaining 10 percent. The sampling data that receive
Level IV validation will be selected randomly to obtain a representative data set, unless
review of the first round of sampling data suggests focused data validation of specific
sampling locations.

4.2 VERIFICATION AND VALIDATION METHODS

The data quality assessment process will encompass data validation and internal technical
data review to evaluate the entire data set for the project. The assessment will consider
each type of data, the relationship to the entire data set, and the adequacy of the data to
fulfill the DQOs of the sampling event or project. Data sets will be assessed for
completeness and compliance to method-specific or project-specific QA/QC
requirements, which include independent data validation results. Data validation will
compare the DQOs to the actual level of data quality obtained through evaluation of the
PARCC criteria and other method performance requirements, and determine data
usability for the intended purpose(s) as described below.

4.2.1 Precisionand Accuracy
The assessment procedures in this section are designed to review data for the two types of
QC samples to be performed: spikes and blanks.

4.2.1.1 SPIKES

The procedure for assessing spikes will be as follows.

1. Calculatethe percent recoveryas shownbelowfor each sample:

PercentRecovery= [(t-x)/a]x 100%

where

t = totalconcentrationfoundin thespikedsample
x = ,originalconcentrationin samplepriorto spiking
a = actualspikeconcentrationaddedto the sample

2. Qualitativelyevaluatethe significanceof datathat falloutsidethe recovery
limitsalongwith associatedsampledata (perdatavalidationprocess).
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4.2.1.2 BLANKS

The evaluation procedure for blanks may involve a qualitative review of laboratory
analytical data. If clhemicalsare detected in blank samples, the assessment procedure will
be as follows.

1. The laboratoJ_jwilldeterminethenatureandsourceof thecontarninationproblem.

2. The compotuad(s)andconcentration(s)detectedwillbe reported,and thedata
willbe assessedfor potentialmisinterpretationor highbias (per thedata
validationprocess).

Laboratory method blank data will be quantitatively evaluated during the data validation
process. Field blank data will be evaluated using the Risk Assessment Guidance for
Superfund (U.S. EPA 1989). This guidance provides specific rules on data evaluation
and editing data sets with respect to the presence of laboratory and field-based
contamination. Field blanks will be evaluated during the internal data evaluation process,
and data qualifiers will be applied where appropriate.

4.2.2 Representativeness

Representativeness Jisthe reliability with which a measurement or measurement system
reflects the true conditions under investigation. Representativeness is influenced by the
number and location of sampling points, sampling timing and frequency of monitoring
efforts, and field and laboratory procedures.

4.2.3 Completeness
Data completeness is expressed asthe ratio of the amount of usable, valid data versus the
total amount of data planned to be collected. Valid data must constitute 95 percent of the
total data collected. The data validation process and the data quality assessment
determine whether data are valid and usable or rejected. Data completeness is defined
as follows:

PercentComplete= (v/t)x 100%

where

v = numberof walidmeasurements
t = totalnumberof plannedmeasurements

4.2.4 Comparability
Comparability expresses the confidence with which one data set can be compared to
another based on U.S. EPA-defined procedures, where available.

4.3 RECONCILIATIONWITH USERREQUIREMENTS
Field and laboratory data will be managed using manual and electronic systems. Data
stored, evaluated, and reported electronically will be subject to 100 percent manual
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verification against hard copy data reports. Discrepancies will be corrected and
documented following the CLEAN Program DMP (BNI 1993).

If QA/QC audits or reviews of data indicate unacceptable data, samples will be
reanalyzed if holding-time criteria permit. If the requirements are not met following
reanalysis, the LSS will be responsible for developing and initiating corrective action.
The Quality Manager will be responsible for assessing whether the selected corrective
action is adequate.

Corrective action may include reanalyzing samples (if holding-time criteria permit),
resampling and analyzing, evaluating and amending established sampling and analytical
procedures, or reevaluating DQOs.
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Table 1-1
Key Personnel

Name Organization Role Responsibilities Contact Information

Mary Parker BRAC RemedialProject Directlyresponsiblefor projectexecutionand coordinationwith BRAC Program Management
Program Manager regulatoryagenciesand theBRAC managementteam Office West,
Management SanDiego, California
OfficeWest mary.parker@navy.mil

(619) 532-0945

Carl Bonura BRAC RemedialTechnical Directlyresponsiblefor projecttechnicalissues, including BRAC Program Management
Program Manager reviewof all relevantdocumentspreparedas part of this CTO Office West,
Management. San Diego, California
OfficeWest carl.bonura@navy.mil

(619) 532-0947

Narciso Ancog NAVFAC QA Officer Providesgovernmentoversightof the QA program, including NavalFacilities Engineering
Southwest reviewand sign-offof SAPs;provides quality-relateddirection Command Southwest,

to the CLEANProgram QualityManager;has authorityto SanDiego, California
suspendaffectedprojects orsiteactivitiesif NAVFAC narciso.ancog@navy.mil
Southwest-approvedqualityrequirementsare not maintained (619) 532-3046

Gregory Grace Navy ROICC ROICC Project Supervisesconstructionprojects;ensures the health andsafetyof Navy ROICC
SanFrancisco Engineer workers,residents,and visitorson the base; coordinatesthe Alameda, California
Bay Area fieldworkof allcontractorswhoperform daily activitiesat gregory.grace@navy.mil

AlamedaPoint (510) 749-5940

Doug DeLong DoD BRAC Environmental Coordinatesfieldworkat AlamedaPoint with theCity of DoD BRAC
Program ComplianceManager Alamedaand localcommunity(residents,businessowners, Program Management Office
Management tenants,and operators);notifiesoff-siteauthoritiesin theevent SanFrancisco, California
Office of a spill douglas.delong@navy.mil

(415) 743-4713

Krish Kapur BEI ProgramManager Responsiblefor all aspectsoftheCLEAN Program, including Bechtel Environmental, Inc.
assigningadequateresourcesto complete the work,to conduct San Diego, California
technicalreviewsof deliverables,and to performfield operations kkapur@bechtel.com

(619) 744-3047

Janet Argyres BEI Project Manager Supervisesall workperformedat AlamedaPoint under the Bechtel Environmental, Inc.
CLEAN Programcontract,includingprojectplanning, San Francisco, California
scheduling,staffing,executingtasks and subcontracts,and jlargyre @bechtel.corn
managingdeliverables (415) 768-9917
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Table 1-1 (continued)

Name Organization Role Responsibilities Contact Information

Eric Johansen BEI CTO Leader Responsibleforday-to-daysupervisionof staffandcoordination Bechtel Environmental,Inc.
of tasksforCTOprojectcompletion;responsibleforproduction SanDiego, California
of deliverables,oversightof data review andmanagement, eajohans@bechtel.com
and QA (619) 744-3091

Anil Dharmapal BEI Quality Manager ResponsiblefordevelopingtheQA processandsupervising Bechtel Environmental, Inc.
auditsof projectsforcompliancewithprogramproceduresand San Diego, California
specifications;has theauthorityto suspendsite orproject apdharma@bechtel.com
activitiesif qualitystandardsarenotmaintained (619) 7aa-_oo9

Tim Heironimus BEI Technical Integration Overseesthe technicalqualityof projectdeliverables;provides Bechtel Environmental, Inc.
Manager qualitycontrol;responsiblefortechnicalstaffingandinnovative San Diego, California

technologies tlheiron @bechtel.com
(619) 744-3004

Anil Dharmapal BEI Safety and Health Responsiblefordevelopingand implementingtheProgram Bechtel Environmental, Inc.
Manager SafetyandHealth Planandproject-or CTO-specific San Diego, California

modificationsand amendments apdharma@bechtel.com
(619) 744-3099

Jim Howe BEI Program Services Assiststhe CTOLeader andthe Project Managerby reporting Bechtel Environmental, Inc.
Manager on projectbudgets, schedules,and costs San Diego, California

jghowe@bechtel.com
(619) 744-3021

Jack Vellis BEI Contracts and Responsiblefor solicitation,selection,and awardand Bechtel Environmental, Inc.
Compliance Manager managementof purchase ordersand subcontractsfor services San Diego, California

and materialsrequiredfor theproject jdvellis@bechtel.com
(619) 744-3010

Toni Kuzmack BEI Database/Laboratory Responsiblefor managementof the database,whichis the Bechtel Environmental, Inc.
Services Supervisor repositoryof data gatheredin the courseof the project; San Diego, California

responsiblefor selection,coordination,technicaloversight,and amkuzmac@bechtel.com
managementof analytical laboratoryand data validation (619) 744-3056
subcontractsand services
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Table1-1 (continued)

Acronyms/Abbreviations:
BEI- BechtelEnvironmental,Inc.
BRAC- BaseRealignmentandClosure
CLEAN- ComprehensiveLong-TermEnvironmentalActionNavy
CTO- contracttaskorder
DoD- Departmentof Defense
NAVFAC- NavalFacilitiesEngineeringCommand
QA- qualityassurance
ROICC- ResidentOfficerinChargeofConstruction
SAP- samplingandanalysisplan
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Table 1-2
Supplemental RemedialInvestigationActivities and Rationalesfor OU-2C: Piezometersand MonitoringWells

NO.OF ANALYSES
SAMPLES FORSOIL ANALYSESFOR GW SAMPLES

PERMEDIUM SAMPLES U.S.EPAMethod
SVOCs GW

Study Total including General Sampling
Area/ DescriptionofWell No.of 1,4- 1,4- Water Depth
EBS Locations Sampling Dioxane Dioxane Hexavalent Quality Intervals

Parcel [WellID] Locations Soil GW Geotech" VOCs TPH (noPAHs) only PAils PCBs Metals Chromium Mercury Cyanide TDS Parameters_ (feetbgs) Rationale
5035N 8015-M, 8270C 6010B/
8260B 8015B-M 8270C 8270C SIM 8082 7000 7196A 1631 9010B 160.1

EvaluationArea 1- GW

Piezometers/ 8 0 0 10-15, Data gap for groundwaterflow
piezometerpairsnear 25-30 direction and tidal influence;water
SeaplaneLagoon and level measurementsonly
,.vestof OU-2C

45A See Evaluation
Area2

47 New wellswestof 2 2 2 2 2 2 2 2 2 2b 2 2 2 2 2 "10-15, Data gap for westernextentof VOCs
B_ui!_di_ng_5 2.5-30 inFWBZ; data gap for mercuryat
[M05-13,L05-01] down gradientmarginof site;full suite

of analytesfor new wells; soilfrom
hollow-stemauger boringat well

screen depth for each well48 Newwellswestof 2 0 2 2 2 2 2 2 2b 2 2 2 2 2 2.5-30, Data gap for westernextentof VOCs
Building5, adjacentto 60-70 in lowerFWBZ and SWBZ; data gap
existingwell for mercuryat downgradientmargin of
M05-02[L05-02,D05- site; full suiteof analytes fornew wells
09]

48 Existingwellwestof 1 0 1 1 1 Ib 1 1 1 10-15 Data gap for 1,4-dioxane,hexavalent
Building5 chromium, and cyanide inFWBZ;data
[M05-02c]gap for mercuryat down gradient

margin of site; VOC analysisincluded
for temporallyconsistentdata

49 Newwells westof 2 0 2 2 2 2 2 2 2b 2 2 2 2 2 10-15, Data gap for western extentof VOCs
Building5 25-30 in FWBZ; data gap for mercuryat
[M05-14,I_,05-03] down gradientmarginof site;full suite

of analytes for new wells
49 Existingwellswest of 2 0 2 2 2c 2 2b 2 2 2 10-15, Data gap for 1,4-dioxane,hexavalent

Building5 60-70 chromium, and cyanide inFWBZand
[M05-06¢,D05-03_]SWBZ; data gap for mercuryat down

gradient margin of site; VOCanalysis
included for temporallyconsistentdata

54 New wellsinside 2 2 2 2 2 2 2 2 2 2 2 2 2 2 10-15, Data gap for extent of VOCsinFWBZ
Building5 2.5-30 downgradientof sourcearea;full suite
[M05-15,L05-04] of analytes for new wells;soil from

hollow-stemauger boring at well
screen depth for each well

(
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Table 1-2 (continued)

NO.OF ANALYSES
SAMPLF_ FORSOIL ANALYSESFORGWSAMPLES

PERMEDIUM SAMPLES U.S.EPAMethod
SVOCs GW

Study Total including General Sampling
Area/ DescriptionofWell No.of 1,4- 1,4- Water DelKh
EBS Locations Sampling Dioxane Dioxane Hexavalent Quality Intervals

Parcel [WellID] Locaiioas Soil GW _ VOCs TPH (noPAHs) only PAils PCBs Metals Chromium Mercury Cyanide TDS Paramete_ (feetbgs) Rationale
5035A/ 8015-M, 8270C 6010B/
8260B 8015B-M 8270C 8270C SIM 8082 7000 7196A 1631 9010B 160.1

54 Existingwellinsideof 1 0 1 1 1 1 1 1 Ic Ic'd 60-70 Data gap for 1,4-dioxane,hexavalent
Building5 chromium, and cyanide inSWBZ;
[D05-04¢]VOC analysisincluded for temporally

consistentdata

54 Newwellseastof 2 2 2 2 2 2 2 2 2 2 2 2 2 2 10-15, Data gap for extent of VOCs in FWBZ

[M05-16,L05-05] analytes for new wells; soil from
hollow-stemauger boring at well
screen depth for each well

54 Existing wellsnorthof 3 0 3 3 2c 3 3 3 3 2¢ 2_ 10-15, Data gap for 1,4-dioxane,hexavalent
Building5 60-70 chromium, and cyanide in FWBZ and
[M05-01,M05-09c,SWBZ; VOC analysis included for
I305-01¢]temporally consistentdata; VOC

analysis included for temporallyconsistentdata

54 Existingwell southof 1 0 1 1 1 1 1 1 1 10-15 Data gap for 1,4-dioxane,hexavalent
Building5 chromium, and cyanide inFWBZ; data
[M05-03] gap relatedto previous detection of

TPH-gasolineand VOCs

59 Newwell northeastof 1 0 1 1 1 1 1 1 1 1 1 1 l 25-30 Data gap forextentof VOCs in
Building5 adjacentto FWBZ; full suiteof analytes fornew
existingwellM05-05 wells
lL05-06]

59 Existingwellsnortheast 2 0 2 2 1¢ 2 2 2 2 2€ 2c'd 10-15, Data gap for 1,4-dioxane,hexavalent
of Building5 60-70 chromium, and cyanide inFWBZ and
[M05-05¢,D05-05c]SwBZ; VOC analysis included for

temporallyconsistem data

54 Existingwellseast 3 0 3 3 3 3 3 3 10-15, Datagap for extent of VOCs in FWBZ
of Building5 18-22, in former Plume 5-1 area (if wells still
(if present) 25-30 existing)
[P-5-I-MW4S,
P-5-I-MW4I,
P-5-I-MW4D]

(
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Table 1-2 (continued)

NO. OF ANALYSF_S
SAMPLES FOR SOIL ANALYSESFOR GW SAMPLES

PER MEDIUM SAMPLES U.S.EPA Method
SVOCs GW

Study Total including General Sampling
Area/ Description of Well No. of 1,4- 1,4- Water Depth
EBS Locations Sampling Dioxane Dioxane Hexavalent Quality Intervals

Parcel [Well ID] Locations Soil GW Geoteeha VOCs TPH (no PAils) only PAHs PCBs Metals Chromium Mercury Cyanide TDS Parameters_ (feet bgs) Rationale

5035A/ 8015-M, 8270(2 6010B/
8260B 8015B-M 8270C 8270C SIM 8082 7000 7196A 1631 9010B 160.1

57 and New wells south of 2 0 2 2 2 2 2 2 2 2 2 2 2 10-15, Data gap for extent of VOCs in FWBZ
53A/70 Building 5: [M05-19, 25-30 south of Building 5 in the vicinity of

M05-20] former Building 348 and at the
upgradient margin of the OU-2C VOC
plume; full suite of analytes for new
wells

52 or Existing well north of 1 0 1 1 1 1 1 1 Data gap for extent of VOCs in FWBZ
54 Building 400 [400MJ- south of Building 5 in the vicinity of

MW2 or 400MJ-MW3] historical discrete groundwater
sampling points; and data gap for 1,4-
dioxane, hexavalent chromium, and

cyanide in FWBZ

Total New Wells 13 6 13 6 13 13 13 0 13 13 13 13 6 13 13 13

ExistingWells 14 0 14 0 14 6 0 14 0 0 14 14 3 14 5 5
Total

Total Evaluation Area 1 27 6 27 6 27 19 13 14 13 13 27 27 9 27 18 18

Evaluation Area 2

TBDe: Wells north and 2 0 2 2 2 2 2 2 2 2 2 2 2 10-15 Data gap for extent of VOCs in
south of FWBZ; full suite of analytes for new
Building 2 wells
[M05-17, M05-18]

Total New Wells 2 0 2 0 2 2 2 0 2 2 2 2 0 2 2 2

Total Evaluation Area 2 2 0 2 2 2 2 0 2 2 2 2 0 2 2 2

TOTALS 29 6 29 6 29 21 15 14 15 15 29 29 9 29 20 20

Notes:
a

see QAPP Worksheet 19 for geotechnical and general water quality parameter analyticalmethods
b does not include mercury for those samples also being analyzed for low-detection-limitmercury under separate analysis
c wells included in BGMP for which spring 2007 sampling is to be conducted under the Work Planfor Supplemental RI Sampling at OU-2C; BGMP analyses added to RI analytical list for these wells
d BGMP analysis for general chemistry parameters to include sulfide by U.S. EPA Method376.2
e wells will be installed only if VOCs reported at concentrations exceeding MCLs in discrete groundwater samples; if not needed for Evaluation Area 2, wells may be installed at other locations (see Figure A1-17)

(
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F

Table 1-2 (continued)

Acronyms/Abbreviations:
BGMP- basewidegroundwatermonitoringprogram
bgs- belowgroundsurface
EBS - environmentalbaselinesurvey
FWBZ- firstwater-bearingzone
GW - groundwater
IR- InstallationRestoration(Program)
MCL- maximumcontaminantlevel
OU-2C- OperableUnit 2C
PAH- polynucleararomatichydrocarbon
PCB- polychlorinatedbiphenyl
QAPP - qualityassuranceprojectplan
SAP - samplingandanalysisplan
SVOC - semivolatileorganiccompound
SWBZ- secondwater-bearingzone
TBD - to be determined
TDS - totaldissolvedsolids
TPH - totalpetroleumhydrocarbons(purgeable-andextractable-range,unlessotherwisenoted)
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
VOC - volatileorganiccompound

[

(
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Table 1-3

Supplemental Remedial Investigation Activities and Rationales for OU-2Ca: Soil and Discrete Groundwater Samples

NO. OF" ANALYSES FOR SOIL SAMPLES ANALYSES FOR DISCRFTE GROUNDWATER SAMPI.ES
SAMPLES U.S. EPAMethod U.S. EPA Method

lg SVOCs SVOCs Soil GWTotal including including Sampling Sampling
Study Well and No. of 1,4- 1,4- Depth Depth

Area/EBS Boring Locations Sampling Dioxane Itex Dioxane 1,4-Dioxane lIex Intervalsc Intervalsc

Parcel [Boring No.] Locations Soil GW VOCs TPIt (no PAIIs) PAHs PCBs Metals Chrom Cyanide VOCs TPII (no PAils) only PAlls PCBs Metals Chrom Mercury Cyanide TDSh (feet bgs) (feet bgs) Rationale
5035A/ 8015-M, 8270C 6010B/ 5035A/ 8015-M, 8270C 6010B/
8260B 8015B-M 8270C SIM 8082 7000 7196A 9010B 8260B 8015B-M 8270C 8270C SIM 8082 7000 7196A 1631 9010B 160.1

Evaluation Area 2

45A Around Building 2 5 t0 10 10 10 10 0-0.5, 2-4 10-15, Assess any presence of VOCs in soil and FWBZ
[EA2SB01-B02, EA2SB05- 25-30
B07]

Around Building 2 2 0 4 4 4 10-15, Assess any presence of VOCs in FWBZ
EA2SB03-B04] 25-30

Total Evaluation Area 2 7 10 14 10 0 0 0 0 0 0 0 14 0 0 14 0 0 0 0 0 0 0
Evaluation Area 3

54 Western portion of EA 5 inside 11 22 0 22 0-0.5, 2-4 Assess any presence of VOCs in soil
Building5
EA3SB01-BI 1]

Near former AST O05Hd 1 3 2 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 0-0.5, 2-4, 10-15, Assess any prcscnce of VOCs in soil and any
[EA3SB121 4_6 25-30 presence of TPH, SVOCs, and metals related to

former AST; data gap for 1,4-dioxane, hexavalent
chromium, and cyanide in soil and FWBZ; one soi
sample collected at soil/water interface of FWBZ

TBD: Within VOC removal 4 8 0 8 0--0.5,2-4 Assess any presence of VOCs in soil
action area
[EA3SBI3-B 16]

Eastern Building 5 11 22 0 22 22 0,-0.5, 2-4 Assess any presence of VOCs in soil; characterize
[EA3SB17-SB27] cxtent of metals previously detected in soil

Along industrial wastewater 7 14 0 14 14 14 14 14 0_).5, 2-4 Assess any presence of VOCs, metals, hexavalent
lines chromium, and cyanide in soil along former
[EA3SB28, EA3SB30-B35]€ industrial wastewater sewer lines

Along industrial wastewater 3 6 6 6 6 6 6 6 6 6 6 6 6 0--0.5, 2-4 10-15, Assess any presenceof VOCs, metals, hexavalent
lines 25-30 chromium, and cyanide in soil and FWBZalong
[EA3SB29, EA3SB40-41] former industrial wastewater sewer lines including

area near former cyanide and chromium surge
tanks; assess presence of cadmium, chromium, and
lead in soil at southern margin of excavated area

Along industrial wastewater 1 2 1 2 2 2 2 2 1 1 1 1 I 0-0.5, 2-4 4-8 Assess any presence of VOCs, metals, hcxavalent
line, former location of cyanide chromium, and cyanide in soil and in groundwater
eductor sump [EA3SB42] at the soil/water interface of the FWBZ at the

former location of the cyanide eductor sump along
the former industrial watewater sewer line; assess
)resence of cadmium, chromium, and lead in soil
at southern margin of excavatcd area

Along industrial wastewater 1 0 1 I 1 1 1 1 4-8 Assess any presence of VOCs, metals, hexavalent
line, former location of chromium, and cyanide in groundwater at the
chromium eductor sump within soil/water interface of the FWBZ at the former
excavated area [EA3SB43] location of the chromium eductor sump along the

former industrial watewater sewer line within the
excavated area

Foundryfloor drains and 2 4 0 4 2 2 2 2 2 2 0-8).5, 2--4 Assess any presence of chemicals in soil at
reddish dirt pile locations in foundry and heat treatment area
EA3SB36-B37] identified during April 18, 2006 site walk

Rubber shop former chemical 2 4 0 4 2 2 2 2 2 2 0--0.5, 2-4 Assess any presence of chemicals in soil at two

tanks and chemical mixing locations in rubber shop identified during April 18,
operations 2006 site walk
lEA3SB38-B39]

Total Evaluation Area 3 43 85 10 85 3 29 7 7 51 29 29 l0 2 2 8 0 0 10 10 0 10 2

5/3/2007 12:11 PM K:\Word Processing\REPORTS\CTO-093\Wo_'k Plan\FinafiAttachments\Att. A SAP\Tables\SAP tab_l-3 xls page 1of 7



Table 1-3

Supplemental Remedial Investigation Activities and Rationales for OU-2C a- Soil and Discrete Groundwater Samples

NO. OF ANAI,YSES FOR SOIL SAMPLES ANALYSES FOR DISCRETE GROUNI)WATER SAMPLES

SAMPI,ES U.S. EPAMethod U.S. EPAMethod
SVOCs SVOCs Soil GW

Total including including Sampling Sampling
Study Well and No. of 1,4- 1,4- Depth Depth

Area/EBS Boring Locations Sampling Dioxane ltex Dioxane 1,4-Dioxane llex Interval€ Intervals c
Parcel [Boring No.] Locations Soil GW VOCs TPII (no PAils) PAHs PCBs Metals Chrom Cyanide VOCs TPII (no PAils) only PAils PCBs Metals Chrom Mercury Cyanide TDS_' (feet bgs) (feet bgs) Rationale

5035A/ 8015-M, 8270C 6010B/ 5035A/ 8015-M, 8270C 6010B/
8260B 8015B-M 8270C SIM 8082 7000 7196A 9010B 8260B 8015B-M 8270C 8270C SIM 8082 7000 7196A 1631 9010B 160.1

Evaluation Area 4
54 Aircraft Maintenance Line 25 50 0 50 50 0-4).5,2-4 Characterize extent of metals previously detected

[EA4SB02-SB06, EA4SB8- in soil and any presence of VOCs; 12sampling
B20; EA4SB23-B29] points (EA4SB03,23, and 24; EA4SB08, 25, and

26, EA4SB12, 13, and 27; and EA4SBI5, 16and
28) specifically located within 25 feet of four EBS
boring locations with elevated metals
concentrations

54 Aircraft Maintenance Line 2 6 0 6 6 6 6 6 6 0-0.5, 2-4, Characterize extent of metals previously detected
EA4SB01 and EA4SB07] one 4-6 in soil and any presence of VOCs, TPH, SVOCs,
location to be adjacent to utility PAHs, or metals; adjust sampling location to target
vaultand one location to be utility vault and aircraft tiedown features
adjacent to aircraft tie-down identified during April 18,2006 site walk; collect
structure one soil sample at soil/water interface of FWBZ

54 Battery Acid Shop [EA4SB21] l 2 2 2 2 2 2 2 2 2 2 2 0_).5, 2-4 10-15, Assess any presence of chemicals in soil and
25-30 FWBZat locations in battery acid shop identified

54 Battery Acid Shop [EA4SB22] l 2 0 2 2 2 2 0_).5, 2-4 during April 18,2006 site walk

Total Evaluation Area 4 29 60 2 60 6 6 6 6 60 4 4 2 0 0 2 0 0 2 2 0 2 0
Evaluation Area 5

54 EA5SB01-B07 7 14 0 14 0-0.5, 2-4 Assess any presence of VOCs in soil

51A EA5SB08 1 2 0 2 0-4).5, 2-4 Assess any presence of VOCs in soil52 EA5SI309-B 10 2 4 0 4 0-0.5, 2-4 Assess any presence of VOCs in soil
53A EA5SB 1I-B 12 2 4 0 4 043.5, 2-4 Assess any presence of VOCs in soil
55 EA5SB13 I 2 0 2 2 2 2 0-0.5, 2-4 Assess any presence of VOCs, metals, hexavalent

chromium, and cyanide in soil

57 EA5SBI4_B 16d 3 6 0 6 4 4 4 0-0.5, 2-4 Assess any presence of VOCs in soil; characterize
the extent of metals previously detected in soil

EA5SB17 1 2 2 2 2 2 2 2 2 2 2 2 0_0.5, 2-4 10-15, Assess extcnt of VOCs in soil or I%VBZat formcr
25-30 location of Building 348; data gap for 1,4-dioxane,

hexavalent chromium, and cyanide

EA5SB20-B21 2 4 0 4 0_).5, 2-4 Assess any presence of VOCs in soil
54 Along industrial wastewater 2 4 4 4 4 4 4 4 4 4 4 4 4 0--0.5, 2-4 10-15, Assess any presence of VOCs, metals, hexavalent

lines 25-30 chromium, and cyanide in soil or FWBZ along
[EA5SB18-B 19] former industrial wastewater sewer lines

Total Evaluation Area 5 21 42 6 42 0 4 0 0 12 12 12 6 0 0 6 0 0 6 6 0 6 0
Evaluation Area 6

54 EA6SB0I-B08 8 24 0 24 24 24 ff4).5, 2-4, Assess any presence of VOCs,TPH, and PCBs in
4--6 soil; one soil sample collected at soil/water

interface of FWBZ

58 EA6SB09 1 3 0 3 3 3 0-0.5, 2-4, Assess any presence of VOCs,TPH, and PCBs in
4-6 soil; one soil sample collected at soil/water

interface of FWBZ

Total Evaluation Area 6 9 27 0 27 27 0 0 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DATA GAP AREA BUILDINGS

Data Gap Buildiug 6

68 Within Building 6 3 6 0 6 6 6 6 0-0.5, 2-4 Assess any presence of VOCs, non-PAH SVOCs,
[DG006SB01-B03] PCBs, and metals in soil

Data Gap Building 34
58 DG034SB01 1 3 2 3 3 3 3 3 2 2 2 2 2 2 0-0.5, 2-4, 10-15, Assess any presence of VOCs, non-PAH SVOCs,

4-6 25-30 PCBs, and mctals in soil and FWBZ; one soil
sample collected at the soil/water interface of the
FWBZ
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Table 1-3

Supplemental Remedial Investigation Activities and Rationales for OU-2Ca: Soil and Discrete Groundwater Samples

NO. OF ANALYSES FOR SOILSAMPLES ANALYSES FOR DISCRETE GROUNDWATER SAMPLES

SAMPLES U.S. EPAMethod U.S. EPA Method
SVOCs SVOCs Soil GW

Total including including Sampling Sampling
Study Well and No. of 1,4- 1,4- Depth Depth

Area/EBS Boring Locations Sampling Dioxane Itex Dioxaue 1,4-Dioxane llex Intervals c Intervals c
Parcel [Boring No.| Locations Soil GW VOCs TPII (no PAils) PAHs PCBs Metals Chrom Cyanide VOCs TPH (no PAHs) only PAHs PCBs Metals Chrom Mercury Cyanide TDS_ (feet bgs) (feet bgs) Rationale

5035A/ 8015-M, 8270C 6010B/ 5035A/ 8015-M, 8270C 6010B/
8260B 8015B-M 8270C SIM 8082 7000 7196A 9010B 8260B 8015B-M 8270C 8270C SIM 8082 7000 7196A 1631 9010B 160.1

Data Gap Building 43
47 Within Building 43 1 2 2 2 2 2 2 2 2 2 2 2 f 2 0-0.5, 2--4 10-15, Assess any presence of VOCs, non-PAH SVOCs,

DG043SB01] 25-30 PCBs, and metals in soil and FWBZ; mercury at
downgradient margin of site

Data Gap Building 44

48 Within Building44 1 2 2 2 2 2 2 2 2 2 2 2f 2 1_0.5, 2--4 10-15, Assess any presence of VOCs, non-PAH SVOCs,
[DG044SB01] 25-30 PCBs, and metals in soil and FWBZ,and radium

in soil; mercury at downgradient margin of site

Data Gap Building 102
46 Within Building 102a 1 2 2 2 2 2 2 2 2 2 2 2 f 2 0_3.5, 2-4 10-15, Assess any presence of VOCs, non-PAH SVOCs,

[DGI02SB01] 25-30 PCBs, and metals in soil and FWBZ; mercury at
downgradient margin of site

Data Gap Building 282
186 At former location of Building 1 3 1 3 3 3 3 3 1 1 1 1 0-0.5, 2-4, t0--15 Assess any presence of VOCs, non-PAH SVOCs,

282 4-6 PCBs, and metals in soil and shallower portion of
[DG282SB01] FWBZ; one soil sample collected at the soil/water

interface of the FWBZ

Data Gap Building 347
54 One within and two adjacent to 3 9 0 9 9 9 9 9 0-0.5, 2-4, Assess any presence of VOCs, TPH, non-PAH

Building 347 4-6 SVOCs, PCBs, and metals in soil; one soil sampleDG347SB01-B03] collected at the soil/water interface of the FWBZ

Data Gap Building 400
52 IWithinHangar Area of 8 24 0 24 24 24 24 24 0-0.5, 2-4, Assess any presence of VOCs, TPH, non-PAH

Building400 4--6 SVOCs, PCBs, and metals in soil; one soil sample
[DG400SB01-B08] collected at the soil/water interface of the FWBZ

Data Gap Building 4115
49 Within Building405 2 6 0 6 6 6 6 6 0-0.5, 2-4, Assess any presence of VOCs, TPH, non-PAH

[DG405SB01-B02] 4-6 SVOCs, PCBs, and metals in soil; one soil sample
collected at the soil/water interface of the FWBZ

Data Gap Building 415
57 At former location of Building 2 6 0 6 6 6 6 6 6 6 0_).5, 2-4, Assess any presence of VOCs, TPH, non-PAH

415 and former hazardous 4-6 SVOCs, PCBs, metals, hexavalent chromium, and
wastestorage area cyanide in soil; one soil sample collected at the
[DG415SB01-B02] soil/water interface of the FWBZ

Data Gap Building 500
56 Withinnorthern portion of 1 3 0 3 3 3 3 3 0_).5, 2-4, Assess any presence of VOCs,TPH, non-PAH

Building500 4-6 SVOCs, PCBs, and metals in soil; one soil sample
DG500SB01] collected at the soil/water interface of the FWBZ

Data Gap Building 505
47 Through concrete pad at former 1 3 2 3 3 3 3 3 2 2 2 2 2f 2 0-0.5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH

location of Building 505 4--6 25-30 SVOCs, PCBs, and metals in soil and FWBZ;
[DG505SB01[ mercury at downgradient margin of site; one soil

sample collected at the soil/water interface of theFWBZ
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Table 1-3

Supplemental Remedial Investigation Activities and Rationales for OU-2Ca: Soil and Discrete Groundwater Samples

NO. OF ANALYSES FOR SOILSAMPLES ANALYSES FOR I)ISCRETE GROUNDWATER SAMI'LES

SAMPLES U.S. EPA Method U.S. EPA Method
SVOCs SVOCs Soil GW

Total including including Sampling Sampling
Study Well and No. of 1,4- 1,4- Depth Depth

Area/EBS Boring Locations Sampling Dioxane Hex Dioxane 1,4-Dioxane Hex Intervals c Intervals c
Parcel [Boring No.] Locations Soil GW VOCs TPII (no PAHs) PAlls PCBs Metals Chrom Cyanide VOCs TPIt (no PAHs) only PAlls PCBs Metals Chrom Mercury Cyanide TDSh (feet bgs) (feet bgs) Rationale

5035A/ 8015-M, 8270C 6010B/ 5035A/ 8015-M, 8270C 6010B/
8260B 8015B-M 8270C SIM 8082 7000 7196A 9010B 8260B 8015B-M 8270C 8270C SIM 8082 7000 7196A 1631 9010B 160.1

PAH DATA GAP AREA

48 Westof previoussampling 1 4 0 4 0-0.5, Assess the extentof PAHsin soil at concentrations
location 030-S05-009 0.5-2, exceedingcriterion
[DGPAHSB01] 2-4, 4-8
Northeastof previoussampling 1 4 0 3 3 3 4 3 3 0-0.5, Assess the extentof PAHsin soil at concentrations
locationC3S005B048 0.5-2, exceedingcriterion; fordepthintervals 0-0.5, 2-4,
DGPAHSB02] 2-4, 4-8 and4-8, assessany presenceof chemicals in soil

related to formermaterialsstorageidentified from
airphotographs

Northwestof previoussampling I 4 0 3 3 3 4 3 3 0-0.5, Assess the extentof PAHsin soil at concentrations
locationC3S005B048 0.5-2, exceeding criterion
[DGPAHSB03] 2-4, 4-8

Total for Data Gap Areas 28 81 ! 1 75 63 75 12 75 75 6 6 11 10 11 0 0 11 11 0 8 0 2
OWS and UST(R)

54 lOWS 005 1 4 2 4 4 4 4 4 4 4 2 2 2 2 2 2 2 2 0-0.5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH
I

!Adjacentto location of 4-6, 10-12 25-30 SVOCs, PCBs, metals, hexavalent chromium, and
reportedly existing OWS cyanide in soil and FWBZ;one soil sample
[SOW5SB01] collected at soil/water interface of FWBZ

TBD_: [S0W5SB02-B03]

68 OWS 006A 1 4 1 4 4 4 4 4 1 I 1 1 1 0-0.5, 2-4, 10-15 Assess any presence of VOCs,TPH, non-PAH
Adjacent to location of existing 4-6, 10-12 SVOCs, PCBs, and metalsin soil and shallower

OWS portion of FWBZ; one soil sample collected at[SOW6ASB01] soil/water interface of FWBZ

68 OWS 006B 1 4 1 4 4 4 4 4 1 I 1 1 I 0-0.5, 2-4, 10-15 Assess any presence ofVOCs, TPH, non-PAH
Adjacent to location of existing 4--6,10-12 SVOCs, PCBs, and metalsin soil and shallower
OWS portion of FWBZ; one soil sample collected at
[SOW6BSB01] soil/water interface of FWBZ

TBDg:[SOW6BSB02-B03]
68 OWS 010 1 4 1 4 4 4 4 4 1 I 1 1 I 0_3.5, 2-4, 10-15 Assess any presence of VOCs,TPH, non-PAH

Adjacent to location of existing 4-6, 10-12 SVOCs, PCBs, and metals in soil and shallower
OWS portion of FWBZ; one soil sample collected at
[SOW10SB01] soil/water interface of FWBZ

68 UST(R)-02 1 4 1 4 4 4 4 4 I I 1 1 1 0-0.5, 2-4, 10-15 Provide wider coverageof samples;one soil
Adjacent to former location of 4-6, 10-12 sample collected at soil/waterinterface of FWBZ.
USTs

[SUSTSB01]
Total OWSs and UST(R) 5 20 6 20 20 20 0 20 20 4 4 6 6 6 0 0 6 6 2 0 2 2

SWMUs

54 AOC 005 1 3 2 3 3 3 3 3 2 2 2 2 2 0-0.5, 2-4, 10--15, Assess any presence of VOCs,TPH, non-PAH
Adjacent to former location of 4--6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
UST 5-2 (see SWMU AST soil sample collected at soil/water interface of
005G) FWBZ
[SAOC5SB01]

TBDg:[SAOC5B02-B03]
54 AST 005G 1 3 2 3 3 3 3 3 2 2 2 2 2 0-0.5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH

Adjacent to former Iocaton of 4-6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
UST5-3 and downgradient of soil sample collected at soil/water interface of
AST 005G FWBZ

[SAST5SB01]TBDg:[SAST5B02-B03]
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Table 1-3

Supplemental Remedial Investigation Activities and Rationales for OU-2Ca: Soil and Discrete Groundwater Samples

NO. OF ANALYSES FOR SOILSAMPLES ANALYSES EOR DISCRETE GROUNDWATER SAMPLES

SAMPLES U.S. EPA Method U.S. EPA Method
SVOCs SVOCs Soil GW

Total including including Sampling Sampling
Study Well and No. of 1,4- 1,4- Depth Depth

Area/EBS Boring Locations Sampling Dioxane llex Dioxane 1,4-Dioxane llex Intervalsc Intervals c
Parcel [Boring No.] Locations Soil GW VOCs TPtl (no PAIls) PAlls PCBs Metals Chrom Cyanide VOCs TPIt (no PAHs) only PAils PCBs Metals Chrom Mercury Cyanide TDSh (feet bgs) (feet bgs) Rationale

5035A/ 8015-M, 8270C 6010B/ 5035A/ 8015-M, 8270C 6010B/
8260B 8015B-M 8270C SIM 8082 7000 7196A 9010B 8260B 8015B-M 8270C 8270C SIM 8082 7000 7196A 1631 9010B 160.1

SWMUs (continued)
54 M-01 1 3 2 3 3 3 3 3 3 2 2 2 2 2 2 2 0-0.5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH

Near former location of M-01 4-6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
[SM01SB01] soil sample collected at soil/water interface of
TBD_:[SM01SB02-B03] FWBZ

54 M-02 I 3 2 3 3 3 3 3 3 2 2 2 2 2 2 0--0.5,2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH
Near former location of M-02 4-6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
[SM02SB01] soil sample collected at soil/water interface of
TBD_:[SM02SB02-B03] FWBZ

54 M-05 1 3 2 3 3 3 3 3 3 2 2 2 2 2 2 2 0-0.5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH
At location of crack in floor 4-6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
[SM05SB01]soil sample collected at soil/water interface of

54 M-05 ! 3 0 3 3 3 3 3 3 _ 5, 2-4, I:WRZ; two locations identified during April 18,
At location of joint in concrete 4-6 2006 site walk
[SM05SB02]'j

TBD_:[SM05SB03-B04]

52 M-08 1 3 1 3 3 3 3 3 1 1 1 I 1 1 1 0_9.5, 2-4, 10-15 Assess any presence of VOCs, TPH, non-PAH
Near former location of M-08 4-6 SVOCs, PCBs, and metals in soil and shallower
[SM08SB01] portion of FWBZ; one soil sample collected at
TBD_:[SM08SB02-B03] soil/water interface of FWBZ

54 M-09 1 3 2 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 0_).5, 2-4, 10-15, Assess any presence of VOCs, TPH, non-PAHOn downgradient side of 4-6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
concrete berm soil sample collected at soil/water interface of
[SM09SB01]FWBZ

TBD_:[SM09SB02-B03]
54 NADEP GAP 02 1 3 2 3 3 3 3 3 3 2 2 2 2 2 2 0-0.5, 2-4, 10-15, Assess any presence of VOCs, TPH, non-PAH

At former location of GAP 4-6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
[SND02SB01] soil sample collected at soil/water interface of
TBDg: [SND02SB02-B03] FWBZ

54 NADEP GAP 04 1 3 2 3 3 3 3 3 3 2 2 2 2 2 2 0-0.5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH
At former location of GAP 4-6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
SND04SB01] soil sample collected at soil/water interface of

54 NADEP GAP 04 1 3 0 3 3 3 3 3 3 0_).5, 2-4, FWBZ; sample second location identified during
Near former location of GAP 4-6 April 18, 2006 site walk
SND04SB02]

TBD_: [SND04SB03-B04]

54 NADEP GAP 17 1 3 2 3 3 3 3 3 3 2 2 2 2 2 2 0_.5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH
At former location of GAP 4-6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
[SNDI7SB01] soil sample collected at soil/water interface of

54 NADEP GAP 17 1 3 0 3 3 3 3 3 3 0-0.5, 2-4, FWBZ
At former location of GAP 4-6
[SND17S-B02]

TBDU:[SNDI7SB03-B04]

56 NADEP GAP 20 I 3 2 3 3 3 3 3 2 2 2 2 2 0_.5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH
At former location of GAP 4---6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
[SND20SB01]soil sample collected at soil/water interface of

TBDg:[SND20SB02-B03] FWBZ
54 NADEP GAP 25 1 3 0 3 3 3 3 3 3 3 0_).5, 2-4, Assess any presence of VOCs, TPH, non-PAH

At former location of GAP 4--6 SVOCs, PCBs, metals, hexavalent chromium, and

[SND25SB01] cyanide in soil and FWBZ; one soil sampleTBD_:[SND25SB02-B03] collecled at soil/water interface of FWBZ
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Table 1-3

Supplemental Remedial Investigation Activities and Rationales for OU-2Ca: Soil and Discrete Groundwater Samples

NO. OF ANALYSES FOR SOIL SAMPLES ANAI.YSES FOR I)ISCRETE GROUNDWATER SAMPLES

SAMPLES U.S. EPA Method U.S. EPA Method
SVOCs SVOCs Soil GW

Total including including Sampling Sampling
Study Well and No. of 1,4- 1,4- Depth Depth

Area/EBS Boring Locations Sampling Dioxane Hcx Dioxane 1,4-Dioxane Ilex Intervals c Intervals c

Parcel [Boring No.1 Locations Soil GW VOCs TPII (no PAlls) PAlls PCBs Metals Chrom Cyanide VOCs TPH (no PAlls) only PAHs PCBs Metals Chrom Mercury Cyanide TDSh (feet bgs) (feet blgs) Rationale
5035A/ 8015-M, 8270C 6010B/ 5035A/ 8015-M, 8270C 6010B/
8260B 8015B-M 8270C SIM 8082 7000 7196A 9010B 8260B 8015B-M 8270C 8270C SIM 8082 7000 7196A 1631 9010B 160.1

SWMUs (continued)
49 NADEP GAP 27 1 3 2 3 3 3 3 3 2 2 2 2 2 f 2 0_3.5, 2-4, 10-15, Assess any presence of VOCs, TPH, non-PAH

At former location of GAP 4--6 25-30 SVOCs, PCBs, and metals in soil and FWBZ;
SND27SB01] mercury at downgradient margin of site; one soil

sample collected at soil/water interface of FWBZ
49 NADEP GAP 27 I 3 0 3 3 3 3 3 0-0.5, 2-4,

At former location of GAP 4-6
[SND27SB02]

TBDg:[SND27SB03-B04]
54 NADEP GAP 31 1 3 2 3 3 3 3 3 3 2 2 2 2 2 2 0_0.5, 2-4, 10-15, Assess any presence of VOCs, TPH, non-PAH

At crack in floor near former 4-6 25-30 SVOCs, PCBs, and metals in soil and FWBZ; one
location of GAP soil sample collected at soil/water interface of
[SND31SB01] FWBZ; location identified during April 18, 2006

TBDg:[SND31SB03] site walk

54 NADEP GAP 31 1 3 0 3 3 3 3 3 3 0-0.5, 2-4, Assess any presence of VOCs, TPH, non-PAH
Within area of former location 4-6 SVOCs, PCBs, and metals in soil; one soil sample
of GAP collected at soil/water interface of FWBZ; location
[SND31SB02] identified during April 18,2006 site walk

54 NADEP GAP 57 1 3 2 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 0_).5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH
At former location of GAP 4-6 25-30 SVOCs, PCBs, metals, hexavalent chromium, and

SND57SB01] cyanide in soil and FWBZ; one soil sample
TBD-_:[SND57SB02-B03] collected at soil/water interface of FWBZ

54 NADEP GAP 70 1 3 2 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 0_1.5, 2-4, 10-15, Assess any presence of VOCs,TPH, non-PAH
At former location of GAP 4-6 25-30 SVOCs, PCBs, metals, hexavalentchromium, and
[SND70SB01] cyanide in soil and FWBZ; one soil sample
TBD_: [SND70SB02-B03] !collected at soil/water interface of FWBZ

186 NASGAP 01 1 3 1 3 3 3 3 3 1 1 1 1 1 0-0.5, 2-4, 10-15 :Assess any presence of VOCs,TPH, non-PAH
At former location of GAP 4-6 SVOCs, PCBs, and metals in soil and FWBZ; one
[SNS01SB01] soil sample collected at soil/water intcrface of
TBD_:[SNS01SB02-B03] FWBZ

Total SWMUs 22 66 30 66 66 66 42 66 66 12 12 30 30 30 0 21 30 30 6 2 6 7
(SWMU step-out sampling 44 132 0 132 132 132 12 132 132 21 21 0-0.5, 2-4, Confirm extent of chemicals if comparison criteria

points if needed 4-6 are exceeded at planned sampling locations

(Discrete groundwater step- 10 20 20 10 I0 2 2 20 10 2 10 10-15, Assess any presence of chemicals in FWBZ if
out sampling points if needed 25-30 chemicals in soil indicate a possiblerelease to

groundwater
TOTALS 218 523 99 517 317 332 79 333 416 88 88 99 58 59 30 23 49 85 36 12 36 13

(
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Table 1-3

Supplemental Remedial Investigation Activities and Rationales for OU-2C_: Soil and Discrete Groundwater Samples

Notes:

a this tablepresents samples for chemical analysis;Table 1-4 presents samples for radiologicalanalysis
b groundwatersampleswill be collected for TDS analysis if sufficient sample volume can be collected from the boring; samplelocations chosen to provide sitewide coverage forTDS

c groundwater samples targeted for the shallower portion of the FWBZ will be collected from approximately 5 to 10 feet belowthe water table toallow (or sufficient sample volume
d collect soil sample within 2-to-4-f0otdepth interval from one boringfor geotechnical parameter analysis; see QAPP Worksheet19 for geotechnical analytical parameters
° someborings will be located near floor drains, if identified

doesnot include mercury for those samples also being analyzed for low-detection-limitmercury under separate analysis

g step-outborings to be installed only if chemicals are detected at concentrations exceeding comparison criteria from initialsampling

Acronyms/Abbreviations:
AOC- area of concern
AST - abovegroundstorage tank
bgs - belowground surface
EBS- environmentalbaseline survey
FWBZ- first water-bearing zone
GAP - generator accumulation point
GW- groundwater
hexchrom - hexavalentchromium
IR - InstallationRestoration (Program)
MCL- maximum contaminant level
NA - not applicable
NADEP- NavalAviation Depot
NAS- Naval Air Station
OWS - oil/waterseparator
PAH- potynucleararomatic hydrocarbon
PCB- polychlorinatedbiphenyl
SAP - sampling and analysisplan
SIM- selected ion monitoring
SVOC - semivolatile organic compound
SWMU- solid waste management unit

TBD - to be determined
TDS - total dissolved solids
TPH - totalpetroleum hydrocarbons(purgeable- and

extractable-range,unless otherwise noted)
U.S. EPA - UnitedStates Environmental ProtectionAgency
UST - undergroundstorage tank
VOC- volatile organic compound

(
page 7 of 7
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Table 1-4Supplemental Remedial Investigation Activities and Rationales for OU-2C: Radium in Soil and Groundwater Samples

Study
Area/ Total Radium Analyses for Soil Soil Sampling Radium Analyses for Groundwater Groundwater Sampling
EBS Well and Boring Locations No. of Sampling No. of Soft Samples by Depth Intervals No. of Groundwater Samples by Depth Intervals

Parcel [Boring No.] Locations Samples U.S. EPA Method 901.1 (feet bgs) Samples U.S. EPA Methods 903.1 and 904.0 (feet bgs) Rationale

Evaluation Area 1

54 Near former AST 005H 1 0 1 1 10-15 Assess potential release of
[EA3SB12] radium in the shallower

portion of the FWBZ

54 Along industrial wastewater line 1 0 1 1 10-15 Assess potential release of
[EA3SB29] radium in the shallower

portion of the FWBZ

54 M-09 1 0 1 1 10-15 Assess potential release of
On downgradient side of concrete berm radium in the shallower
[SM09SB01] portion of the FWBZ

54 NADEP GAP 57 1 0 1 1 10-15 Assess potential release of
At former location of GAP radium in the shallower

[SND57SB0 l]portion of the FWBZ

54 NADEP GAP 70 1 0 1 1 10-15 Assess potential release of
At former location of GAP radium in the shallower

[SND70SB01] portion of the FWBZ
Data Gap Building 44

48 [ Within Building 44 1 2 2 0-0.5, 2-4 0 Assess potential release of

i

I[DG044SB01] radium in soil

TOTALS 6 2 2 5 5

Acronyms/Abbreviations:
AST- abovegroundstoragetank
bgs- belowgroundsurface
EBS- environmentalbaselinesurvey
FWBZ- firstwater-bearingzone
GAP- generatoraccumulationpoint
NADEP- NavalAviationDepot
PAH- polynucleararomatichydrocarbon
PCB- polychlodnatedbiphenyl
SVOC- semivolaUleorganiccompound
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
VOC- volatileorganiccompound

(
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Table 1-5
Supplemental Remedial Investigation Activities and Rationales for OU-2C: Soil Gas Samples

Study Total
Area/ Description of Sampling No. of No. of Soil Gas VOC Analyses for
EBS Locations Sampling Samples Soil Gas Samples by Soil Gas Sampling Depth

Parcel [Station ID] Locations Per Medium U.S. EPA TO-15 (feet bgs) Rationale

Evaluation Area 1 - GW

54 Building 5 subslab soil gas 100 100 100 Directly beneath the Assess potential for
sampling points on 80-foot grid building foundations, migration of VOCs in
[JL_J._.J'**_JUUJ.--_L./_r_LXOU JLUU_ $.X[J[JIUAIIII_J.I._.41 V &,J l_g U_O _IU_IIUVY_b_A O_ll_Lil

(concrete slab Building 5 to indoorair;
approximately14 inches collect datafor risk
thick) assessment

TOTALS 100 100 100

Acronyms/Abbreviations:
bgs - below ground surface
GW - groundwater
TO - toxic organics (method)
U.S. EPA- United States Environmental Protection Agency
VOC - volatile organic compound
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Table 1-6

DataQuality Objectivesfor EvaluationArea I (Groundwater)at OU-2C
STEP 1 STEP 2 STEP 3 STEP4 STEP 5 STEP 6 STEP 7

SpecifyTolerableLimits
State the Problems Identifythe Decisions IdentifyDecisionInputs DefineStudyBoundaries DevelopDecision Rules on DecisionErrors Oplimize the Sampling Design

OU-2Coccupiesapproximately47 acres at Decisionswill be based on a Data inputs forthecharacterization The boundariesof EvaluationArea I Data from previousinvestigatiomand data Site-specificsampling The samplingdesignwas developed to
Alameda Pointand consists of IR Sites 5, compilationof OU-2C specific of EvaluationArea 1 (groundwater) are as follows, collectedduring this investigationwill be objectiveslimit the use of generatedata to meet the DQOs. The
10,and 12. RIdata gap samplingis data gatheredduringprevious willbe chemical,radiological, • The lateralboundariesfor the used to evaluatethenatureandextent of statisticalmethodsfor samplingstrategyusesjudgmental

proposedfor severalareaswithinOU-2C investigationsand theproposed hydrogeological,and geotechnical supplementalRI for Evaluation contaminationfor EvaluationArea 1. The selectingsamplinglocationsat samplingtoprovide additionaldata for
identifiedby theNavyand regulatory field investigation,and any data data, includingconcentratiomof Area I will includeapproximately followinggeneraldecision ruleswill be OU-2C. Judgmentalsampling assessmentof issues identifiedin
agenciesas needingfurtherevaluation gatheredduringongoing targetchemicalsin groundwater 36.8 acresencompassedby the applied, has beenchosenby theNavy variousareas.
beforeproceedingtoan FS. OU-2C investigationsor removal that collectedduringprevious boundariesof IR Site5 on the • If characterizationof natureand extent and regulatoryagencies to Groundwatersamples,subslabsoil gas
includesthe formeraircraftreworkfacility are availableat the timethe investigatiomandduringtheOU-2C northand west,LexingtonAvenue of groundwatercontamination(basedon furtherassessthe natureand samples,soil samplesforgeotechnical
(Building5/5A),missilereworkoperations draftRI is prepared. These RI supplementalsampling on theeast, and the lineformedby the comparisoncriteria inStep3 in this extentof contaminationin analysis,and hydrogeologicaldata tobe
(Building400),powerplant (Building 10), data,along with resultsof a investigation.Datafrom adjacentIR the northernedgeof Building400 table,and Tables AI-1, A1-2,and A 1-3 specificareas, collectedduring thisinvestigationto
metaltreatment shop(Building32),dry baselinerisk assessment,will be siteswill also bereviewed toassess and the IRSite 5 boundaryon the in Appendix AI) has been completed Becausejudgmentalsampling completethe characterizationof
cleaningoperation(easternportionof usedto completetheRI report whethercontaminantsareassociated south, with thesampling and analysisprogram will be used, statisticallimits EvaluationArea I are summarizedin
Buildineo21...repairshop and s_ forOU-2Candanswerthe withthem simsorhistoricalOl 1-2C The lateralboundariesfor _u,.o_bed in Tabl_ ,-,. through ,--,J,t€_ .,,...........u, u,_,o,,,. ,.,,,,,_ ,_,. ,,,,, -_v_,,_,,^^_ .a;v ,_,1̂ ,._,,,h;ou,,o_,,_ ^_,D.Samples wi!!
cleaningfacility(Building6),plus a followingquestions with activities. • groundwaterbeneathareas outside furtherremedialinvestigationwillbe quantifiable, be analyzedusing oneor more of the
numberof other smallerbuildingsthat respectto groundwater. Otherdata inputsincluded baseline of EvaluationArea I willbe the recommended. The mostseverestudy followingmethods,as agreed to by the
historicallyusedor storedchemicalsand a , Has thecharacterizationof riskassessmentinputs,assumptions, boundariesof OU-2C. • If analysisfor 1,4-dioxaneidentifiesany decisionerrorwouldbe to Navy andregulatoryagencies:

numberof OWSs, USTs,and ASTs. the natureand extentof and results. • The verticalgroundwater presenceof thisanalyte ingroundwater, concludethataction is not • VOCs,using U.S.EPA Methods
Additionally,releaseof radium from contaminationin Resultsof subslabsoil gas sampling boundaryforthe FWBZ willbe or if soil and groundwatersamplingat requiredwhen an 5035Aand 8260B
operationsin Building5 betweenfrom the groundwaterat OU-2C been for VOCs will beused as inputto approximately35feet bgs. any SWMU identifiesanalytesnot unacceptablelevel of human- • TPH,using U.S.EPA Method
1940sand early1970sresultedin completedby the resultsof riskassessmentcalculationsto • The verticalgroundwater previouslydetectedatOU-2C at healthor ecologicalrisk 8015-Mfor purgeable-range

radiation-impactedstormsewerlines the samplingand analysis evaluate the indoorair risk pathway concentratiomexceedingcomparison actuallyexists, andU.S. EPAdrainingto SeaplaneLagoonat Outfall F. program(described inTables for hypotheticalfuture occupants of boundarYsampleswillf°rbediscrete5to 10gr°undwaterfeetbelow criteria,real-timedecisionsconcerning Datacollectedduring the RI hydrocarbonsMethod8015B-Mfor extractable-
Areas requitingfurtherevaluation were 1-2through1-5) for Building 5. (Notethat the building thewatertable(toallow for installationand/or samplingof additional will be evaluated range hydrocarbons

monitoringwellswill be made in the conservatively.
initially identifiedin thedraftRI Report evaluationareas, data gap is currentlyunoccupied.) sufficientsamplevolume),which fieldwith regulatoryagency • SVOCsincluding1,4Mioxaim,
preparedby SulTech (2005)and on the areas,and SWMUs? Groundwaterdatawill be compared is equivalentto 10to 15feet bgs usingU.S.EPA Method 8270C
basisof agencyreview commentson that • Have thedirection of to the followingcriteriato establish for theshallowerportionof involvement. Decisions willalso be
draftRI Report. The report recommended groundwaterflow at the natureand extent: FWBZ; and 25 to30 feet bgs for made to identifyplacementof planned (withSIM for PAHs if needed)
furtherevaluationof severalareaswithin westernmarginof OU-2C, • MCLs for contaminantsin the deeper portionof the FWBZ. monitoringwells, if needed, for * !_Bs, using U.S.EPA

EvaluationArea 2 inorder to complete Method8082

OU-2C,and basedon a combined the extentof tidal influence, groundwater(TablesAI-I and • The verticalgroundwater nature-and-extentcharacterizationsuch • metals,using U.S.EPAassessmentof the historicaluses, the and thedirection of plume AI-2, AppendixAI) boundaryfor the SWBZwill be
resultsof data evaluation,riskevaluation, migrationoff-site,if any, thatno furtherRI willbe recommended. Method6010B/7000Series
and inputreceivedfrom regulatory beencharacterized? • WaterBoard ESLs for petroleum- belowtheBSU (approximately Human-healthrisk will be assessedfor soil

• bexavalentchromium, using U.S.
agencies,furthersampling contaminatedsites_(TableAI-3, 40 feet bgs)to 60 to 70 feetbgs. and groundwatercombined for individual EPAMethod 7196A
was identifiedfor6 evaluationareas, • Are contaminantspresent in Appendix AI) • The temporal .boundaryfor the areasat OU-2C (and includingboth
13additionaldata gap areas,and 22 OWSs groundwaterat
andSWMUs. EvaluationArea I concentrationsthatpose • California ToxicsRule for supplementalRI field work will be groundwaterwithinEvaluation Area I and • cyanide,using U.S.EPA Method

contaminantsingroundwaterat a 3-monthperiodfollowing groundwater withinOU-2C outsideof 9010B
representsgroundwaterthat has been unacceptablerisk to potential thedowngradientmarginof approvalof theWorkPlan.
impactedby chlorinatedVOCs, hexavalent futureresidents? EvaluationArea 1). The human-healthrisk Groundwatersamplestaken from

OU-2C if thereis a potential for • The temporalboundaryfor assessmentapproachand a discussionof monitoringwells willalso be analyzed for
chromium,otbermetals,and cyanide. * Are contaminantspresentin discharge to surfacewaterbodies analyticaldata tobe used for the acceptableriskarepresented in the Risk TDS usingU.S. EPAMethod 160.1.
The Navy andregulatoryagenciesrefined groundwaterat (Seaplane Lagoonor Oakland RI reportwill be 1991 through Assessment WorkPlan, AttachmentE to Selectedgroundwatersamples may be
thelist of data gaps relatedto groundwater concentrationsthatcould Inner Harbor)(Tables AI-1 and 2007. This time periodincludes the WorkPlan. The followinggeneral analyzedfor mercury using U.S. EPA
requiringadditionalevaluationand pose unacceptableriskto AI-2, AppendixAI) the data collectedduring the decision rules will be applied. Method 1631to detectconcentrations to
samplingas follows: potentialaquatic receptorsin • AlamedaPointbackground activitiesconductedunderthis * If human-healthriskassessmentresults 0.1 nanogramperliter.

OaklandInnerHarboror concentratiomfor metals in WorkPlan and historical indicateacceptablerisk,thenno further Groundwatersamplestaken from selected• thehorizontaland verticallimitsof SeaplaneLagoon?
VOCsat concentrationsexceeding groundwater(TableA1-2, analyticaldata from 1991through actionwill be recommended, monitoringwells will also be analyzed for
MCLs at the western, Appendix AI) 2004, whichis includedin this • If human-healthrisk assessmentresults the followinggeneralwater quality

downgradientmarginofthe plume • The Navy andregulatoryagencies WorkPlan. This timeperiod also indicate unacceptablerisk, then further parametersto supportfate-and-transport_ thatis centeredbeneathBuilding5 haveinitiateddiscussionsto includesanalyticaldata from other actionwillbe recommended andFS evaluations:

considerthe background sampling activitiesbetween2004 (e.g.,removalaction,inclusionof that
concentratiomandthe data set for and 2007 thatareavailableatthe area in the FS).
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Table 1-6 (continued)

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7
Specify TolerableLimits

State the Problems Identifythe Decisions IdentifyDecisionInputs DefineStudyBoundaries DevelopDecisionRules on DecisionErrors Optimizethe SamplingDesign

• thedirectionof groundwaterflow AlamedaPointata meetingheld time thatthe supplementalRI Risk toecologicalreceptorswill be • dissolvedgases
at thewestern,downgradient on October 18,2005 b . The samplingresultshavebeen assessedfor OU-2Cas a whole and for soil • ferrousand ferric iron
marginof OU-2C comparisoncriteriathatwill be validatedand verified,such as data and groundwatercombined. Datafrom

• the directionof plumemigration used in the RIreportwill reflect from theongoingbasewide previousinvestigationsand data collected • oxidationreductionpotentialand pH
off-site,if any,at the western, any updatedayeements reached groundwatermonitoringprogram during this investigationwill be used to • sulfate,nitrate,chloride,alkalinity,
downgradientmarginof OO-2C by the time thattheRI report is and ongoingremovalactiom, evaluate whethercontaminantsare present and totalorganiccadx)n.

prepared, in groundwateratconcentrationsthat• concentrationsof VOCs Discretegroundwatersamplestaken from
immediatelydowngradientof the potentiallycould pose unacceptablerisk to selectedlocationswill also be analyzed
sourcearea(former platingshop) potentialaquatic receptorsinOaklandInner for radium-226and radium-228using
for Plume 5-3 beneaththe interior Harboror SeaplaneLagoon. The U.S.EPA Methods903.1 and 904.0,

of Building5 ecologicalrisk assessmentapproachand a respectively.

discussionof acceptablerisk arepresented Subslab soil gassamplesfor VOC analysis
• concentrationsof VOCs in the in the Risk AssessmentWork Plan, by U.S.EPA MethodTO-15 will bedeeperFWBZnear the AttachmentE to theWorkPlan. The

northeaxterncomer of followinggeneraldecisionruleswill be collected for use in modeling for indoor
Building5 applied, risk assessmentcalculations and

• concentrationsof VOCsin the area evaluation. Thesedata will be used to
of Plurtms5-2 and 5-4 • If contaminantconcenWationsin evaluate the indoor air riskpathway to

groundwaterator nearthedischarge hypothetical futureoccupants of
• concentrationsof VOCs inthearea point to surfacewaterare below Building 5 from possible exposure to

of Plume5-1 followingDNAPL ecologicalcomparisoncriteria, then it VOCs emanating from groundwater. No
removalaction will be concludedthat risk topotential attempt will be made to characterize the

• concentrationsof VOCsin the aquatic receptorsis acceptable,and no nature and extentof contamination using

vicinityof formerBuilding348 furtheractionwillbe recommended, soil results because of the known
gas

southof Building5 • If contaminantconcentrationsin shallow depth to groundwater (generally
• concentrationsof VOCsat the groundwaterator nearthedischarge between 3 and 8 feet bgs).

upgradientmarginof OU-2C point tosurfacewaterare above Soil samplesfromselectedlocations and
• the indoorair riskpathwayto ecologicalcomparisoncriteria,then depths within thesaturatedzone will be

hypotlPdicalfutureoccupantsof furtheraction may be recommended analyzed for thefollowingphysical
Building5 from possibleexposure (e.g., additionalsampling,modeling). (geotechnical)patan_ters to assess
to VOCsemanating from characteristicsof aquifer materialsand to
groundwater support riskassessmentmodeling,fate-

* the horizontaland verticallimitsof and-transportassessment,and FS
hexavalentchromium,other evaluations:

metals,and cyanideat • densityand moisturecontent

concentrationsexceeding • effectiveporosity
comparisoncriteria

• concentrationsofhexavalent• grain-sizedistribution
chromium,othermetals,and • liquid limits

cyanideat thewatertableat the • hydraulicconductivity
formerlocationsof cyanideand
chromiumeductorsumps • total organiccarbon
associatedwiththe formerplating
shop

• the horizontaland verticalextentof
1,4-dioxane,if present

• possible release of radium-226
and radium-228 associated with

previousoperationsin Building5to groundwater in the shallower

portion of the FWBZ
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Table 1-6 (continued)

STEP 3 STEP 4 STEP 5 STEP6 STEP7
STEP 1 STEP 2

SpecifyTolerableLimits

St_t_the Problems Identify the Decisions Iden!iryDecisionInputs DefineS_dy Beumdaries DevelopDecisionRules on DecisionErrors Optimizethe SamplingDesign

• theextent of VOCsat
concentrationsexceedingMCLs, if
any, in the vicinityof the eastern
portionof Building2 (Evaluation
Area 2) thatformerlyhouseddry
cleaningoperations(including
NAS GAP005)

• theamountof tidal influencein

groundwaterbetweenOU-2C and
SeaplaneLagoon(locatedto the
south of OU-2C)

• lithologicaland geotechnical
characteristicsof the FWBZ, BSU,
and SWBZ

• possiblerelease togroundwaterof
chemicalsassociatedwithData

Gapbuildingsand SWMUs

Notes:
a RWQCB2005

DON 2005a

Acronyms/Abbreviations:
AST- abovegroundstoragetank
BGMP - basewidegroundwatermonitoringprogram
bgs - below groundsurface
BSU- BaySedimentUnit
DON- Department of the Navy
DNAPL-dense nonaqueous-phase liquid
DQO - data qualityobjective
ESL- environmentalscreeninglevel
FS - feasibilitystudy
FWBZ- firstwater-bearingzone
GAP- generatoraccumulationpoint
IR- InstallationRestoration(Program)
MCL- rna_mumcontaminantlevel
NAS- NavalAir Station
OU - operableunit
OWS- oil/waterseparator
PAH- polynucleararomatichydrocarbon
PCB- polychlorinatedbiphenyt
RI- remedialinvestigation
RWQCB- (California)RegionalWater QualityControlBoard
SAP- samplingandanalysisplan
SIM- selectedion monitoring
SVOC- semivolatileorganiccompound
SWBZ- secondwater-bearingzone
SWMU-solid wastemanagementunit
TDS- totaldissolvedsolids
TPH- totalpetroleumhydrocarbons
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency

UST- undergroundstorage
tank

VOC- volatileorganiccompound

page 3 of 3
2:21 PM 04/30/07 Iwk:\wordproce_ng_'eports_cto-O93_workplan_nal_ttac,hments_att,a..sap_tab_esL_zptab_l-6.doc



Table 1-7

DataQuality Objectivesfor EvaluationAreas2 through6 at OU-2C
STEP 1 STEP 2 STEP3 STEP 4 STEP 5 STEP6 STEP 7

SpecifyTolerableLimits
State the Problems Identifythe Decisions IdentifyDecisionInputs DefineStudy Boundaries DevelopDecisionRules on DecisionErrors Optimize the Sampling Design

OU-2C occupiesapproximately47 acresat Decisions willbe basedon a Data inputs forthe The boundariesof EvaluationAreas Data from previousinvestigationsand Site-specificsamplingobjectives The samplingdesign wasdevelopedto
AlamedaPointand consistsof IR Sites5, 10, compilationof OO-2C-specific characterizationof Evaluation 2 through6 for the supplemental[] datacollectedduringthis investigation limit the use of statisticalmethods generatedatatomeet theDQOs. The
andl2. RI datagap samplingis proposed for datagatheredduringprevious Areas2 through6 will be samplingareas follows,with all five will be usedto evaluatethenatureand forselectingsamplinglocationsat samplingstrategyusesjudgmental samplingto
severalareaswithinOU-2C identifiedby the investigationsand theproposed chemicaland geotechnicaldata, areasbeing withinthe lateral extentof contamination.The following OU-2C. Judgmentalsampling has provideadditionaldata for assessmentof
Navy andregulatoryagenciesas needing fieldinvestigation. Thesedata, includingconcentrationsof boundariesof EvaluationArea 1. generaldecisionrules will be applied, beenchosenby the Navy and issues identifiedinvariousareas.

furtherevaluationbefore proceedingto an FS. alongwith results of a baseline targetchemicalsin soil * EvaluationArea 2: Thelateral * Ifcharacterizationof natureand regulatoryagenciesto further Soil samplesto be collectedduring this
OU-2C includesthe formeraircraftrework riskassessment,will be used to collectedduringprevious boundarieswill includesoil inan extentof contamination(based on assessthe natureand extent of investigationare summarizedfor each
facility(Building5/5A),missilerework complete theRI report for investigationsand theduring approximate0.9-acre area within thecomparisoncriteria in Step3 in contaminationinspecificareas. EvaluationAreain Appendix AI to this SAP.
operatiom (Building400), powerplant OU-2C and answer the the OU-2C RI supplemental the boundariesof EBS Parcel45A this tableandTables AI-I through Becausejudgmental sampling will Sampleswillbe analyzedusing one or more
(Building10),metal treatmentshop (Building followingquestions with samplinginvestigation. Data that encompassestheeastern A1-3 inAppendixAI) has been be used, statisticallimitson of the followingmethods,as agreedto by the
32), dry cleaningoperation(easternportionof respectto soil. fromadjacentIRsites willalso portionof Building2, which completed withthe samplingand decisionerrors arenot Navyand regulatoryagencies:

Building2), repair shopand steamcleaning • Has the characterizationof be reviewed toassesswhether containeda dry cleaningfacility analysisprogram(describedin quantifiable. • VOCs, usingU.S. EPA Methods
faci!iity(Bui!ding6),p!ns a n-_mber,of other thenatureand extentof rw_ntaminant...... ;_t_ ana r_A_ OAt"O3. Tabies i-2 through i-5), no further The most severestudydecision 5035Aand 8260B
smallerbuildingsthat historicallyused or contaminationat OU-2C with these sitesor historical remedial investigationwill be would be toconclude that
storedchemicalsand a numberof OWSs, beencompletedby the OU-2C activities. • EvaluationArea 3: The lateral error • TPH, usingU.S. EPAMethod

boundarieswill includesoil recommended, actionis notrequiredwhen an 8015-Mfor purgeable-range
USTs,and ASTs. Additionally,releaseof resultsof thesampling and Otherdata inputsincluded beneaththe southernportionof • If analysisfor 1,4-dioxaneidentifies unacceptablelevelof human- hydrocarbonsand U.S.EPA Method
radium fromoperatiom inBuilding5 between analysisprogram baselinerisk assessmentinputs, Building5. any presenceof thisanalyte in soil, health or ecologicalrisk actually 8015B-Mfor extractable-rangefiom the 1940sand early 1970sresultedin (describedinTables 1-3 assumptions,andresults.

• EvaluationArea 4 (Aircraft or if soil samplingidentifiesanalytes exists, hydrocarbons

radiation-impactedstormsewerlinesdraining throughI-5) for Soil data will becompared to MaintenanceLine andadjoining not previouslyreportedat OU-2C at Datacollectedduffngthe RI will * SVOCs including1,4-dioxane,using
to SeaplaneLagoon at OutfallF. EvaluationAreas 2 the followingcriteriato shop area): the lateralboundaries concentrationsexceeding be evaluatedconservatively. U.S.EPA Method 8270(3(with SIM

Areas requiringfurtherevaluation were through6? establishnatureand extent: comparisoncriteria,real-time
initiallyidentifiedin the draftRI Report • Are contaminantspresent • AlamedaPointcomparison northernwillincludeportionsoilbeneathofBuildingthe5, decisionsconcerningdiscrete for PAHs if needed)
preparedby SulTech(2005) andon the basis in soil at concentrations criteriafor PAHsinsoil: which is east of the formeraircraft groundwatersampling,and, if • PCBs, usingU.S. EPA Method 8082of agencyreviewcommentson thatdraft RI

thatpose unacceptablerisk 620 lxg/kgforresidentialand paintwest bay. needed,installationand/or sampling • metals,using U.S.EPA
Report.The reportrecommendedfurther to potentialfuture 2,100 pg/kgforindustrial • EvaluationArea5: the lateral of additionalmonitoringwells will Method6010B/7000Series
evaluationof severalareas withinOU-2C,and residentsor ecological (DON2001a) be made in the field,with regulatorybasedon a combinedassessmentof the boundarieswill includesoil inan • hexavalentchromium, using U.S.
historicaluses, the resultsof dataevaluation, receptors? • WaterBoardESI_.sfor area southof Building5 hounded agency involvement. EPA Method7196A
risk evaluation,and input receivedfrom petroleum-contaminatedsites by Building5 on the north, Human-healthriskwill be assessedfor
regulatoryagencies,furthersampling (RWQCB2(105)(TableAI-3 extendingfromtheeastern margin soil and groundwatercombinedfor • cyanide,using U.S.EPA Method9010B
was identifiedfor6 EvaluationAreas AppendixAI) of Building5 to a point westof the individualareasatOU-2C (and including

13additionaldatagap areasand 22 OWSs • U.S.EPARegion9 or formerlocationof IWTP5, and both soil withinEvaluationAreas and • radiuminsoil, using U.S.EPA Method
and SWMUs. EvaluationAreas 2 through6 California-modifiedresidential bounded by the line formedby the soil in theremainderof OU-2C outsideof 901.1 (datagap at
representareas in which soil may havebeen PRGsfor contaminantsin soil northernedgeof Building400 and EvaluationAreas). The human-health Building44)
impactedby chlorinatedVOCs,TPFL (U.S.EPA 2004)(TablesAI-1 the IR Site5 boundaryon the risk assessmentapproachand a Soil samples fromselected locationsand
hexavalemchromium,other metalsor south, discussionof acceptablerisk are depths will be analyzed for the following
cyanide, andAI-2, AppendixAI) presentedin the Risk Assessment Work physical (geotechnical)soil characteristicsto• Evaluation Area 6: thelateral

• AlamedaPointbackground Plan, AttachmentE to theWork Plan. supportrisk assessmentmodeling, fate-and-
The Navyand regulatoryagencies refinedthe concenlratiomformetalsinsoil boundarieswill includesoil within The followinggeneraldecisionruleswill transportassessment,andFS evaluations:
listof data gapsrelatedtosoil requiring (TableA1-2,AppendixAI) the area bounded by Lexington be applied.
additionalevaluationand samplingas Avenueon the east, Building5 on • airpermeability
follows: the west, and extendingfrom • If human-healthrisk assessment
• EvaluationArea2: Soil inthevicinity Building62 to the northtothe results indicateacceptablerisk, then • densityand moisturecontentno furtheractionwill be • effective porosity

of theeasternportionof Building2 that southernmarginof Building5 on
formerlyhouseddrycleaning the south, recommended. • grain-sizedistribution

operations(includingNAS GAP 005) • The verticalsoil houndarywill be • Ifhuman-health risk assessment • liquidlimits
to be evaluatedforVOCs the vadosezone, whichextendsto results indicateunacceptablerisk,then • hydraulicconductivity

between 4 and 6 feet bgs. further actionwill be recommended(e.g.,removalaction,inclusion of that • totalorganiccarbon
areain the FS).
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Table 1-7 (continued)

STEP 1 STEP 2 STEP3 STEP 4 STEP5 STEP 6 STEP7
SpecifyTolerableLimits

State the Problems Identifythe Decisions Identify DecisionInputs DefineStudy Boundaries Develop DecisionRules on DecisionErrors OptimizetheSampling Design

* EvaluationArea 3: soil beneath the * The Navy andregulatory * ForsamplinglocatiouswhereTPH Riskto ecologicalreeeptorswillbe
southernportionof Building5 (plating agencieshaveinitiated is a potentialcontaminantof assessedfor OU-2Cas a whole. Data
shopand adjacentareasand including discussi0mtoconsiderthe comcm, theverticalboundary frompreviousinvestigationsand data
locationsof industrialwastewaterdrains, backgroundconcentrations includesvadosezonesoil and soil collectedduringthisinvestigationwillbe
formerfoundryandheattreatmentarea, andthedatasetfor Alameda collectedatthewatertable, used toevaluatewhethersoilcontains

and formerrubber shop) Pointat ameetingheldon * The temporalboundaryfor the contaminantsthatpotentiallycould pose
- Soilto be evaluatedfor VOCs October18,2005(DON supplementalRI fieldworkwill be unacceptableriskto potentialterrestlial
- SoilnearformerAST005H to be 2005a). Thecomparison a 3-monthperiodfollowing receptorsor thatmaymigrateto

evaluatedfor TPH, SVOCs,PAHs, criteriathatwillbe used in the approvalof the WorkPlan. groundwateratconcentrationsthat
PCBs, hexavalentchromium,other RIreport willreflect any potentiallycouldposeunacceptablerisk to
metals,and cyanide,in additionto updatedagreementsreached * The temporalboundaryfor potentialaquaticreceptorsinOakland
VOCs by the time thatthe RIreport analyticaldatatobe usedfor theRI InnerHarboror SeaplaneLagoon. The

- Soilalong industrialwastewater is prepared, reportwillbe 1991through2007. ecologicalriskassessmentapproachanda
This timeperiod includesthedata discussionof acceptableriskarepresenteddrainsandat the former locationof ^^. .... ._._._-__a._ _...=.=.-__
w,,o._._ um.,_ u,_,_.v,u_ in theRisk AssessmentWorkPlan,

thecyanideeductorsump to be conductedunderthisWorkPlan AttachmentE to theWorkPlan.
evaluatedfor chromium,lead, andhistoricalanalyticaldatafrom
vanadium,hexavalentchromium, 1991through2004, whichis
and cyanide,in additionto VOCs includedin thisWorkPlan. This

- Soilbeneaththeeasternportionof time periodalsoincludesanalytical
Building5 (includingthe former datafromothersamplingactivities
foundryand heat treatmentarea) to between2004and 2007thatare

be evaluatedfor metals,in addition availableat the time thattheto VOCs supplementalRI samplingresults
- Soilbeneath theformer foundryand havebeenvalidatedand verified,

heat _'eatmentarea and the former such as datafrom theongoing
rubber shop to be evaluatedfor basewidegroundwatermonitoring
SVOCs,PAHs, PCBs, hexavalent programandongoingremoval
chromium,and cyanide, inaddition actions.
to VOCsand metals

- Soil at locationsof five SWMUs
(seeDQO Table I-9)

• EvaluationArea 4 (AircraftMaintenance
Line and adjoiningshoparea):Soil
beneath thenorthernportionof Building5
- Soil tobe evaluatedfor metalsdue

to thepresenceof arsenic,lead,and
thalliumatconcentrationsexceeding
comparisoncriteria

- Soil fromatleastone location
adjacentto autilityvaultandone
locationadjacentto an aircrafttie-
downto beevaluatedformetals

- Soil atlocationof batteryacidshop
to beevaluatedforVOCs,SVOCs,
hexavalentchromium,andcyanide,
in additionto metals

- Soilat locationsof threeSWMUs

and formerpaint-mixingarea (seeDQO Table 1-9)
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Table 1-7 (continued)

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP6 STEP
7

Specify TolerableLimits
State the Problems Identifythe Decisions IdentifyDecisionInputs Define StudyBoundaries DevelopDecisionRules on DecisionErrors Optimize the Sampling Design

• EvaluationArea5: Soilsouthof Building
5 (includingformer locationof Buildings
261 and 348, former1WTP,industrial
wastewaterdrainandpretreatmentarea,
and formerhazardouswastestoragearea)
- Soiltobe evaluatedfor VOCs

- Soil in vicinityof industrial
wastewaterdrains,and former
Buildings261 and 348to be
evaluatedfor hexavalentchromium,
other metals,and cyanide,in
additiontoVOCs

- Soilat locationsof OWS, SWMU,
and DataGap.Building415 and
formerhazardouswastestoragearea
(seeDQO Tables 1-8and 1-9)

• EvaluationArea 6: Soileast of Building5
- Soilto be evaluatedfor VOCs.

PCBs, and lead
- Soil at locationsnearthree SWMUs

and DataGap Buildings34 and 500

(seeDQOTable I-9)

Acronyms/Abbreviations:
AST- abovegroundstoragetank RI - remedialinvestigation
B(a)P- benzo(a)pyrene SAP - samplingandanalysisplan
BGMP- basewidegroundwatermonitoringprogram SI - siteinspection
bgs- belowgroundsurface SIM= selectedionmonitoring
BSU- BaySedimentUnit SVOC- semivolafileorganiccompound
CAA- correctiveactionarea SWBZ - secondwater-bearingzone
DQO- dataqualityobjective TDS - totaldissolvedsolids
EBS- environmentalbaselinesurvey TPH - totalpetroleumhydrocarbons
ESL- environmentalscreeninglevel U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
FS- feasibilitystudy UST- undergroundstoragetank
FWBZ- firstwater-bearingzone VOC - volatileorganiccompound
IR- InstallationRestoration(Program)
IWTP- industrialwastetrealmentplant
MCL- rna_mumcontaminantlevel
lag/kg- microgramsper Idlogram
OU - operableunit
OWS - oil/waterseparator
PAH- polynucleararomatichydrocarbon
PCB- polychlorinatedbiphenyi
PRG - preliminaryremediationgoal

(
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Table 1-8

Data Quality Objectives for Oil/Water Separators and Underground Storage Tanks at OU-2C

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7

Specify Tolerable Limits
State the Problems Identify the Decisions Identify Decision Inputs Define Study Boundaries Develop Decision Rules on Decision Errors Optimize the SamplingDesign

The draft RI (SulTech 2005) and/or Decisions regarding OWSs in Data inputs will be chemical and The boundaries associated with OWSs Soil results will be compared to criteria listed in Site-specific sampling The sampling design was developed
regulatory agencies requested OU-2C will be based on geotechnical data, including at OU-2C are the following. Step 3. The following general decision rules objectives limit the use of to generate data to meet the DQOs
further evaluation of the following evaluation of analytical results concentratiom of targetchemicals in • The lateralboundaries for the will be applied, statistical methods for selecting and in accordance with regulatory

OWSs and one UST in OU-2C generated from targeted soil soil and groundwater collected during supplemental RI sampling for • If soil contaminant concentrations are sampling locations to target agency requests.

(these five SWMUs could have samples. These data will be used previous investigations and during the OWSs and LISTs will include soil below comparison criteria (Tables AI-1, OWSs. Judgmental sampling Soil and discrete groundwater
been a source of subsurface to make the following decision: OU-2C RI. and groundwater within 50 feet of A1-2, and AI-3 in Appendix AI), then has been chosen by the Navy samples will be collected (using the
releases), as partof the RI: • Are contaminants present in Data inputs also include risk each unit identified for sampling removal of additional soil during the and regulatory agencies to direct-push sampling method) from

• OWS 005 (located in soil that indicate releases assessment inputs, assumptions, and and analysis. OWS removal will not be necessary, further assess whether soil or one boring adjacent to and on the
groundwater has been impacted estimated downgradient side (where

Evaluation Area 5) from the OWSs? results. • The vertical soil boundary will be • If soil contaminant concentrations are by possible releases from possible) of each OWS; three or four
• OWS 006A (located in EBS Groundwater data targeting the Data associated with theOWSs will be the vadose zone, with the deepest above comparison criteria (Tables A 1-1, OWSs. soil samples will be collected fromParcel 68, northwest of OWSs will be combined with compared with the following criteria to sample collected at the water table. A1-2, and AI-3 in Appendix AI), then

Building 6) other area-specific data to establish the nature and extent of An additional soil sample will be removal of additional soil during the Because judgmental sampling each boring (0 to 0.5, 2 to 4, 4 to 6,
• OWS 006B (located in EBS evaluate the nature and extent of contamination: collected at a depth below the OWS removal may be recommended, will be used, statistical limits and 10 to 12 feet bgs). A

Parcel68, south of contamination and human-health • Water Board ESLs for bottom of the OWS (up to 10 to 12 Any additional characterization of the on decision errorsare not groundwater sample will be collected
Building 6) risk. These data, along with the petroleum-contaminated sites feet bgs), which is expected to be extent of contamination will be quantifiable, from a soil boring beneath each OWS

• OWS 010 (located in results of human-health risk (RWQCB 2005) (Table AI-2 of in the saturated zone. performed at that time. The most severe study decision using a HydroPunch or an equivalent

IR Site 12) assessments, will be used to Appendix AI) • The vertical groundwater Discrete groundwater sampling results will be error would be to conclude that sampling method. For OWSs within

• UST(R)-02 (located in make the following decisions. • U.S. EPA Region 9 or California- boundary for discrete groundwater combined with other area-specific data to action is not required when an Evaluation Area 1, an additional
samples will be 5 to 10 feet below evaluate the nature and extent of unacceptable level of human- groundwater sample will be collected

IR Site 5) * Has the characterization of modified residential PRGs for at 25 to 30 feet bgs.

All OWSs are proposed for the nature and extent of soil CLI.S.EPA 2004) (Tables the watertable (to allow for contamination. The following general decision health risk actually exists.removal by the Navy or City of contamination at OU-2C AI-I and A1-2 of Appendix AI) sufficient sample volume), or the rules will be applied. Data collected during the RI Soil and discrete groundwater
been completed by the bottom of the OWS, if it is deeper will be evaluated samples will be analyzed for some or

• If characterization of the nature and conservatively, all of the following chemicals, asAlameda in preparation for site results of the sampling and • MCLs for contaminants in than 10 feet bgs. For OWSs at extent of contamination (based on
redevelopment. It is anticipated analysis program groundwater (Tables Aid and locations within Evaluation agreed to by the Navy and regulatory
that impacted soil will be removed (described in Table 1-3) for AI-2 of Appendix AI) Area 1, the vertical groundwater comparison criteria in Step 3 of this table agencies:and that soil samples will be and Tables AI-I through A1-3 in
collected and analyzed as part of OWSs and USTs? • Alameda Point background boundary will be 25 to 30 feet bgs. Appendix AI) has been completed with • VOCs, using U.S. EPA
these removal activities. The • _Arecontaminants present at concentrations formetals in soil • The temporal boundary, for the data from the sampling and analysis Methods 5035A and 8260B
timing for removal of the OWSs, concentrations that and groundwater (Table AI-2 of supplemental RI fieldwork will be program (described in Table I-3), no • TPH, using U.S. EPA Method
however, has notbeen determined contribute to an Appendix AI). a 3-month period following further remedial investigation will be 8015B-M for extractable-range
and the soil data generated may not unacceptable risk to The Navy and regulatory approval of the Work Plan. recommended, hydrocarbons

be available for this RI. potential future residents? agencies have initiated • The temporal boundary for • If soil and groundwater sampling at any • SVOCs including 1,4-dioxane,
Groundwater will need to be discussions to reconsider the analytical data to be used for the OWS identifies analytes not previously using U.S. EPA Method 8270C
sampled and analyzed to determine background concentrations and RI report will be 1991 through reported at OU-2C at concentrations (with SIM
whether releases have occurred at the data set for Alameda Point 2007. This time period includes exceeding comparison criteria, real-free for PAHs if needed)

the OWS sites. The Work Plart, established at a meeting held on the data collected during the decisions will be made in the field with • PCBs, using U.S. EPA
therefore, includes the collection October 18, 2005 (DON 2005a). activities conducted under this regulatory agency involvement. Method 8082
and analysis of targeted soil and The comparison criteriathat will Work Plan and historical Decisions will also be made to identify
groundwater samples to assess be used in the RI report will analytical data from 1991 through step-ore sampling locations for OWSs • metals, using U.S. EPA Method
whether a release associated with reflect any updated agreements 2004, which is included in this (up to 50 fee0 in order to complete 6010B/7000 Series
OWSs had occurred, reached by the time that the RI Work Plan. This time period also nature-and-extent characterization, such
For the one additional OWS report is prepared, includes analytical data from other that no further remedial investigation will
located within OU-2C (OWS 615), None of the OWSs are located near sampling activities between 2004 be recommended.
sufficient soil and groundwater surface water; therefore, groundwater and 2007 that are available at the
samples have been collected during results will not be compared to surface time that the supplemental RI Discrete groundwater results will be combined
previous investigations, water criteria, sampling results have been with other area-specific data to evaluate

validated and verified, such as data human-health risk. Human-health risk will be

The former location of USTs at from the ongoing basewide assessed for individual areas at OU-2C. Risk
UST(R)-0"2 will be treated in the groundwater monitoring program to ecological receptors will be assessed for OU-
same manner as the OWSs. and ongoing removal actions. 2C as a whole. The human-health risk
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Table 1-8 (continued)

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7

Specify Tolerable Limits
State the Problems Identify the Decisions Identify Decision Inputs Define Study Boundaries Develop Decision Rules on Decision Errors Optimize the Sampling Design

assessment approach, the ecological risk
assessment approach, and a discussion of
acceptable risk are presented in the Risk
Assessment Work Plan, which is Attachment E
to the Work Plan. Since it is presumed that
impacted soil associated with OWSs will be
removed, these data will not be included in the
evaluation of human-health risk. The following
general decision rules will be applied.

• If human-health and ecological risk
assessment results indicate acceptable
risk, then no further action will be
recommended.

• if human-health or ecological risk
assessment results indicate unacceptable
risk,then further action will be
recommended (e.g., removal action,
inclusion of the area in the FS).

Acronyms/Abbreviations:

AOC - areaof concembgs- belowgroundsurface
DQO- dataqualityobjective
EDC- economicdevelopmentconveyance
ESL- environmentalscreeninglevel
IR-InstallationRestoration(Program)
MCL- maximumcontaminantlevel
OWS - oil/waterseparator
PRG- preliminaryrernediationgoal
RI- remedialinvestigation
SWMU- solidwastemanagementunit
TDS - totaldissolvedsolids
TPH- totalpetroleumhydrocarbons
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
UST- undergroundstoragetank
VOC- volatileorganiccompound

(
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Table 1-9

Data Quality Objectives for Data Gap Areas and SWMUs at OU-2C

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7

Specify Tolerable Limits on
State the Problem Identify the Decisions Identify Decision Inputs De,me Study Boundaries Develop Decision Rules Decision Errors Optimizethe SamplingDesign

OU-2C occupies approximately 47 Decisions regarding data gap Data inputs will be chemical data, The boundaries associated with data Soil and discrete groundwater results will Site-specific sampling objectives The sampling design was developed to
acres at Alameda Point and consists areas and SWMUs will be based including concentrations of target gap areas and SWMUs are the be compared to criteria listed in Step 3. If limit the use of statistical methods generate data to meet the DQOs and in
of IR Sites 5, 10, and 12. RI data on evaluation of the analytical analytes in soil and discrete following, rite only contaminants presentabove for selecting sampling locations to accordance with regulatory agency
gap sampling is proposed for results generated from targeted groundwater collected during • The lateral boundaries for the comparisoncriteria are petroleum-related target data gap areas and SWMUs. requests.
several areas within OU-2C samples. These data will be previous investigations and during supplemental RI for data gap areas constituents, then the following general Judgmental sampling has been Soil and discrete groundwater samples
identified by the Navy and used to make the following the OU-2C RI supplemental will include soil within the decision rules will be applied, chosen by the Navy and will be collected (using direct-push
regulatory agencies as needing decision, sampling investigation, footprints of Buildings 6, 347, • If contaminants are present in soil and regulatory agencies to further sampling method) from one boring at
further evaluation before proceeding • Are contaminants present in Constituents in soil and 405, and 500; the hangar area of groundwater at concentrations below assess whether soil or each data gap area and SWMU and two
to an FS. OU-2C includes the soil or groundwater that groundwater associated with the Building 400; and, in the case of Water Board ESLs (Table AI-3 in groundwater has been impacted borings at the each SWMU with no
former aircraftrework facility indicate releases from the data gap areas and SWMUs may be Building 415, the boundaries of Appendix A1) for petroleum- by possible releases from these nearby historical or current sampling. For
(BuiMing 5/5A), missile rework SWMUs? compared to the following criteria the former Hazardous Waste contaminated sites, then no further data gap areas and SWMUs. data gap buildings, the borings will be
operations (Building 400), power
,!ant (Building .,,j,_a_.....m..,_t _,.atment Soil and groundwater data for characterization of nature and Storage Area; and will include soil action will be recommended. Because judgmental sampling will within the building footprint and, for
shop (Building 32), dry cleaning targeting the data gap areas and extent of contamination: and groundwater within the • If contaminants are present in soil or be used, statistical limits on existing buildings, through the building
operation (eastern portion of SWMUs will be combined with • Water Board ESLs for footprints of Buildings 34, 43, 44, groundwater atconcentrations above decision errorsare not floor. The borings will be adjacent to and
Building 2), repair shop and steam other area-specific data to petroleum-contaminated sites 102, 282, and 505. Water Board ESLs (Table A1-3 in quantifiable, on the estimated downgradient side
cleaning facility (Building 6), plus a evaluate the nature and extent (RWQCB 2005) (Table A1-2 • The lateral boundary for the PAH Appendix A1) for petroleum- The most severe study decision (where possible) of each SWMU. Soil

of contamination and will be of Appendix AI) data gap area will include soil contaminated sites, then the SWMU, error would be to conclude that samples will be collected at two depths
number of other smaller buildings within 50 feet of previous AST, or UST may be recommended for action is not required when an from each boring (0 to 0.5 foot and 2 to 4
that historically used or stored used to make the following • U.S. EPA Region 9 or sampling locations 030-S05-009 further evaluation under the Alameda unacceptable level of human- feet bgs). The groundwater samples willchemicals and a number of OWSs, decision. California-modified residential

USTs, and ASTs. • Has the characterization of PRGs for soil (U.S. EPA and C3S005B048. Point TPH Program. health risk actually exists, be collected (using a HydroPunch or an
equivalent sampling method) from the

Areas requiring furtherevaluation the nature and extent of 2004) (Tables AI-I and A1-2 • The lateral boundaries for the If noupetroleum contaminants are present, Data collected during the RI will soil borings at a depth of approximately 5
were initially identified in the draft contamination at OU-2C of Appendix AI) Supplemental RI for SWMUs will then the following general decision rules be evaluated conservatively, to 10feet below the groundwater table,
RI Report prepared by SulTech been completed by the • MCLs for contaminants in include soil and groundwater will be applied regarding nature and extenL
(2005) and on the basis of agency results of the sampling and within 50 feet of each SWMU and 25 to 30 feet bgs.groundwater (Tables AI- 1 and • If characterization of nature and extent
review comments on that draft RI analysis (described in identified for sampling and For the PAH data gap area, one boring

A1-2 of Appendix AI) of contamination (based on comparison will be installed 25 feet west of previous
Report. The report recommended Tables 1-3 and 1-4) for data analysis, criteria in Step 3 in this table, and sampling location 030-S05-009 and two
further evaluation of several areas gap areas and SWMUs? * Alameda Point background • The vertical soil boundary will be Tables AI-I through AI-3 in Appendix

concentrations for metals in the vadose zone underlying the borings will be installed 15 feet northeast
A1) has been completed with the data and northwest of previous sampling

within OU-2C, and based on a soil and groundwater immediate vicinity of the Data from the sampling and analysis
combined assessment of the (Table A1-3 of Appendix A1) Gap Building or SWMU. location C3S005B048. Soil samples will
historical uses, the results of data program (described in Table 1-3), no be collected and homogenized from 4
evaluation, risk evaluation, and The Navy and regulatory • In the event that contaminant further remedial investigation will be depths (0-0.5 foot bgs, 0.5 foot-2 feet
input received from regulatory agencies have initiated concentrations in soil at the water recommended

discussiom to consider table (4 to 6 feet bgs) are found to bgs, 2--4 feet bgs, and 4--8 feet bgs) inagencies, furthersampling was
identified for 12 of the smaller background concentrations exceed comparison criteria at • If soil and groundwater sampling at accordance with a previous PAH

buildings, which are referred to as and the data set established for SWMU locations, the vertical soil data gap areas or SWMUs identifies investigation protocols. For the two
data gap areas, one area of previous Alameda Point at a meeting boundary will be 30 feet bgs analytes not previously reported at borings near C3S005B048 (located within
PAH sampling and former materials held on October 18, 2005 (within the FWBZ). OU-2C at concentrations exceeding the former materials storage area); soilcomparison criteria, real-time decisions samples collected from 3 depths (0--0.5
storage (identified by review of (DON 2005a). The • The vertical boundary for the PAIl will be made in the field with foot bgs, 2-4 feet bgs, and 4-8 feet bgs)
photographs), and 22 OWSs and comparison criteria that will data gap area will be soil to a regulatory agency involvement, will also be analyzed for VOCs, TPH,
SWM'Us. be used in the RI report will depth of 8 feet, which is consistent Decisions will also be made to identify SVOCs, PCBs, and metals.

reflect any updated with previous PAIl investigations step-out sampling locations for dataThe Navy and regulatory agencies agreements reached by the at Alameda Point. Soil and discrete groundwater samples
gap areas and SWMUs (up to 50 feet) will be analyzed using one or more of the

refined the list of data gap area time that the RI report is • For sampling locations where TPH in order to complete nature-and-extentbuildings and SWM'Us requinng prepared, following methods, as agreed to by the
sampling for sampling under is a potential contaminant of characterization, such that no further Navy and regulatory agencies:
OU-2C as follows: None of the data gap areas or concern, the vertical boundary remedial investigation will be

SWMUs are located near surface includes vadose zone soil and soil recommended. • VOCs, using U.S. EPA MethodsTwelve data gap areas at IR Site 5 water; therefore, groundwater collected at the water table. 5035A and 8260B
(Buildings 6, 34, 43, 44, 102, 282, results will not be compared to
347, 400, 405, 415, 500, and 505 and surface water criteria.
thePAH area)and one data_za:p___al_a
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Table 1-9 (continued)

f STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7

Specify Tolerable Limits on
State the Problem Identify the Decisions Identify Decision Inputs Define Study Boundaries Develop Decision Rules Decision Errors Optimizethe SamplingDesign

at lR Site l0 (Building 400), and l7 • The vertical groundwater • TPH, usingU.S. EPAMethod
SWMUs (AOC 005, AST 005G, boundary for discrete groundwater 8015-M for purgeable-range
M-01, M-02, M-05, M-08, M-09; samples will be 5 to 10 feet below hydrocarbons and U.S. EPA Method
NADEP GAP 02, 04, 17, 20, 25, 27, the water table (to allow for 8015B-M for extractable-range
31, 57, and 70; NAS GAP 01). sufficient sample volume), which hydrocarbons

This Work Plan proposes the is equivalent to 10 to 15 feet bgs • SVOCs including 1,4Mioxane, using
collection and analysis of soil and for the shallower portion of U.S. EPA Method 8270C (with SIM
groundwater samples to assess FWBZ; and 25 to 30 feet bgs for for PAils if needed)

possible impact from these 12 data the deeper portion of the FWBZ • PCBs, using U.S. EPA Method 8082

gap buildings, the PAH data gap * The temporal boundary for the • metals, using U.S. EPA
area, and 17 SWMUs due to a Supplemental RI field work will Method 6010BF/000 Series

release to surface soil. be a 3-month period following • hexavalent chromium, using U.S.
approval of the Work Plan. EPA Method 7196A

• The temporal boundary, for ............
analytical data to be used for the • cyanide, usmg u.:_. ea_AMemoa
RI reportwill be 1991 through 901013
2007. This lime period includes Activities planned to address data gaps
the data collected during the include:
activities conducted under this • Building 6 - installation of three
Work Plan and historical borings for collection of soil
analytical data from 1991 through samples (See Table 1-8 for

2004, which is included in this groundwater sampling at locationsWork Plan. This time period also of OWSs associated with this
includes analytical data from other building)

sampling activities between 2004 • Buildings 34, 43, 44, 102, 282, and
and 2007 that are available at the 505 - installation of one boring for
time that the supplemental RI collection of soil and discrete

sampling results have been groundwater samples at each
validated and verified, such as data building

fromthe ongoing basewide * Building 347 - installation of three
groundwater monitoring program borings for collection of soil
and ongoing removal actions, samples (building is adjacent to

monitoring well location)

• Building 400 hangar area -
installation of eight borings for
collection of soil samples

• Buildings 405 and 415 - installation
of two borings for collection of soil
samples at each building

• Building 500 - installation of one
boring for collection of soil samples

• PAH data gap area including former
materials storage area - installation
of three borings for collection of soil
samples

• All SWMUs - installation of one

boring at each SWMU forcollectionof soil and discrete groundwater
samples.
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Table 1-9 (continued)

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP6 STEP 7
SpecifyTolerableLimitson

State the Problem Identifythe Decim'ons IdentifyDecisionInputs DefineStudy Boundaries DevelopDecision Rules DecisionErrors Optimizethe Sampling Design
• SWMUM-05 - an additional

boring tocollect soil samplesat the
locationof acrack in the concrete

identifiedduring the April 2006site
visit

• SWMUNADEP GAP 04- an

additionalboring to collect soil
samples in the formerpaint mixing
area identifiedduring the site visit

SWMUsNADEP GAP 17,NADEP
GAP27, andNADEP GAP 31 -an
additionalboring at eachof these
SWMUS forwhich thereare no historical

samplingpoints within 50 feel

Acronyms/Abbreviations:
AST- abovegroundstoragetank
bgs- belowgroundsurface
CERCLA-ComprehensiveEnvironmentalResponse,Compensation,andLiabilityAct
DQO- dataqualityobjective
DTSC- (CaliforniaEnvironmentalProtectionAgency)DepartmentofToxicSubstancesControl
EDC- economicdevelopmentconveyance

ESL- environmentalscreeninglevelFS- feasibilitystudy
GAP- generatoraccumulationpoint
IR- InstallationRestoration(Program)
NADEP- NavalAviationDepot
NAS- NavalAirStation
PRG- preliminaryremediationgoal
RI- remedialinvestigation
SWMU- solidwastemanagementunit
I'DS- totaldissolvedsolids
TPH- totalpetroleumhydrocarbons
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
UST- undergroundstoragetank
VOC- volatileorganiccompound

(
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Table 2-1
Groundwater Monitoring Well Construction Information

Screened Interval
Well Identifier (feet bgs)

First Water-Bearing Zone=
1MW6S 9.5--14.5

1MW7S 9-14

282-MWl 3.5-13.5

282-MW2 5-15

282-MW3 5-15

2MW8S 8.5-13.5
b3MW10S
b

400MJ-MW I
b400MJ-MW2
b400MJ-MW3

M05-01 4-14

bi05-02 4-14

M05-03 4-12
N105-04 5-15

M05-05 4-14

M05-06 3--13

M[05-07€ 6.5-17

M05-08 6.5-15
lVI05-09 5-15

M[05-10€ 5-15

M05-11 5-15

M05-12 5.5-15.5

M05BS-01 5-15

M05HW-01 5-15

M08-07 3.5-13.5

MIO-O1 4-14

M10-02 3-13

M10-03 3-13

MI17-E 8-18

M[12-01 5-15

M12-02 5-15

M12-03 4-14

M12-04 4-14
bMLS-1
b

!vlLS-7
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Table 2-1 (continued)

Screened Interval

Well identifier (feet bgs)

bMRW.1 _
bMRW.2c
bMRW.3c
bMRW.4 €

P-5-1-MWD1 25-30

P-5-1-MWD2 25-30

P-5-1-MWD3 25-30

P-5-1-MWD4 25-30

P-5-1-MWD5 25-30

P-5.-1-MWI1 18-21

P-5.-1-MWI2 18.5-21.5

P-5--I-MWI3 19-22

P-5.- 1-MWI4 19-22

P-5--1-MWI5 18.5-21.5

Second Vgater-Bearing Zone d

D05-01 60-70
D05-02 c 57-67

D05-03 57-67

D05-04 65-70

D05-05 65-70

D05-06 65.6-70.6

D05-07 65-70

D05-08 65-70

D10A-01 60-70

DI2-01 60-70

Notes:
a the approximatedepthof the firstwater-bearingzone wellsis assumedto be 15 feet bgs, unless

otherwisenotedinthe Screened Intervalcolumn
b notknown,basedoncurrentlyavailableinformation
c well identifiersinboldtype are knownto be abandonedwells
d the approximatedepth of the secondwater-bearingzone wells is assumedto be 70 feet bgs,

unlessotherwisenoted inthe ScreenedIntervalcolumn

Acronym/Abbreviation:
bgs- belowgroundsurfaco

page 2 of 2
04/30/07 2:21 PM Iw k:\word_ngVepods_'to.O93_work _an_nal_attachments_tt. a,_sap\tables_aptab_2-1.doc



Table 2-2
Method Reporting Limits Compared With Regulatory Criteria

REGULATORY CRITERIA

WATER
(HUMAN.HEALTH

TARGET METHOD WATER WATER CONSUMPTIONOF
REPORTING LIMIT SOIL (GROUNDWATER) (ECOLOGICAL) ORGANISMS)

U.S. EPA Water Soil Residential PRGa MCLa CTRb'c'd U.S. EPA NRWQCe
Analyte Method (lag/L) (gg/kg) (ttg/kg) _) (ttg/L) (ttg/L)

Volatile Organic Compounds
acetone 8260B 2 !00_ !.4E+07 _f -- --

benzene 8260B 0.5 5 640 1 -- 51

bromobenzene 8260B 0.5 5 28,000 -- --

brornochloromethane 8260B 0.5 5 820 -- -- --

bromodichloromethane 8260B 0.5 5 820 100(total THM) -- 17

bromoform 8260B 0.5 5 62,000 100(total THM) -- 140

bromomethane 8260B 0.5 10 3,900 -- -- --
2-butanone 8260B 2 100 2.2E+07 -- --

n-butylbenzene 8260B 0.5 20 2.4E+05 -- --

sec-butylbenzene 8260B 0.5 20 2.2E+05 _ -- --

tert-butylbenzene 8260B 0.5 20 3.9E+05 -- -- --
carbon disulfide 8260B 0.5 100 3.6E+05 _ --

carbon tetrachloride 8260B 0.5 5 250 0.5 -- 1.6

chlorobenzene 8260B 0.5 5 1.5E+05 70 _ 1,600

chloroethane 8260B 0.5 5 3,000 -- _ --

chloroform 8260B 0.5 5 220 100(total THM) -- 470
1-chlorohexane 8260B 0.5 NA -- --

chloromethane 8260B 0.5 10 47,000 --

2-chlorotoluene 8260B 0.5 20 1.6E+05 -- --

4-chlorotoluene 8260B 0.5 20 -- _

dibromochloromethane 8260B 0.5 5 1,100 100(total THM) -- 13

1,2-dibromo-3-chlompropane 8260B 2g 20 460 0.28 --
1,2-dibromoethane 8260B 0.5 20 32 0.5 -- --
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Table 2-2 (continued)

REGULATORY CRITERIA

WATER
(HUMAN-HEALTH

TARGET METHOD WATER WATER CONSUMPTIONOF
REPORTING LIMIT SOIL (GROUNDWATER) (ECOLOGICAL) ORGANISMS)

U.S. EPA Water Soil ResidentialPRGa MCLa CTRb'€ U.S. EPA NRWQC d
Analyte Method (Ixg/L) (ttg/kg) (ttg/kg) (I_JL) (_tg/L) (Ixg/L)

Volatile Organic Compounds (continued)

dibromomethane 8260B 0.5 5 67,000 -- -- --

1,2-dichlorobenzene 8260B 0.5 5 6.0E+05 600 -- 1,300

1,3-dichlorobenzene 8260B 0.5 5 5.3E+05 -- -- 960

1,4-dichlorobenzene 8260B 0.5 5 3,400 5 m 190
dichlorodifluoromethane 8260B 0.5 10 94,000 -- n __

1,1-dichloroethane 8260B 0.5 5 2,800 5 --

1_-dichloroethane 8260B 0.5 5 280 0.5 _ 37

1,l-dichloroethene 8260B 0.5 5 1.2E+05 6 m 7,100

cis- 1,2-dichloroethene 8260B 0.5 5 43,000 6 -- --

tram- 1,2-dichloroethene 8260B 0.5 5 69,000 10 -- 10,000
1,2-dichloropropane 8260B 0.5 5 340 5 -- 15

1,3-dichloropropane 8260B 0.5 5 1.0E+05 -- m

2,2-dichlompropane 8260B 0.5 5 ....

1,1-dichlompmpene 8260B 0.5 5 ....

cis-l,3-dichloropropene 8260B 0.5 5 780 0.5 (total DCP) _ 21 (total DCP)

trans-l,3-dichloropropene 8260B 0.5 5 780 0.5 (total DCP) -- 21 (total DCP)

ethylbenzene 8260B 0.5 20 4.0E+05 300 -- 2,100

hexachlorobutadiene 8260B 0.5 50 6,200 -- -- --

2-hexanone 8260B 5 20 ....

isopropylbenzene 8260B 0.5 20 5.7E+05 -- -- --

p-isopropyltoluene 8260B 0.5 5 ....

methylene chloride 8260B 1 50 9,100 5 -- 590

4-methyl-2-pentanone 8260B 5 20 5.3E+06 _ _

meth),ltert butyl ether 8260B 0.5 40 1.67E+04 13 -- --
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Table 2-2 (continued)

REGULATORY CRITERIA

WATER
TARGET METHOD (HUMAN-HEALTH

REPORTING WATER WATER CONSUMPTIONOF
LIMIT SOIL PRGa (GROUNDWATER) (ECOLOGICAL) ORGANISMS)

U.S. EPA Water Soil Residential PRGa MCL* CTRb'€'d U.S. EPA NRWQC€
Analyte Method ($xg/L) ($tg/kg) (p,g/kg) (_g/L) ($tg/L) (Ixg/L)

Volatile Organic Compounds (continued)

n-propylbenzene 8260B 0.5 5 2.4E+05 -- -- --

styrene 8260B 0.5 5 1.7E+06 100 --

1,1,1,2-teWachloroethane 826013 0.5 5 32,000 -- -- --

1,1,2,2-tetrachloroethane 8260B 0.5 5 410 1 -- 4.0

tetrachloroethene 8260B 0.5 5 480 5 -- 3.3

toluene 8260B 0.5 5 5.2E+05 150 -- 15,000
1,2,3-trichlorobenzene 8260B 0.5 20 ....

1,2,4-trichlorobenzene 8260B 0.5 20 62,000 5 -- 70

1,1,1-trichloroethane 8260B 0.5 5 1.2E+06 200 -- --

1,1,2-trichloroethane 8260B 0.5 5 730 5 m 16

trichloroethene 8260B 0.5 5 53 5 -- 30

trichlorofluoromethane 8260B 0.5 10 3.9E+05 150 --

1¢2,3-1richloropropane 8260B 2 20 34 m _ __

1,2,4-trimethylbenzene 8260B 0.5 20 52,000 _ --

1,3,5-1rimethylbenzene 8260B 0.5 20 21,000 -- _ --

2,2,4-1rimethylpentane 8260B 2 NA NA m -- --

vinyl chloride 8260B 0.5 10 79 0.5 -- 530

xylene, o- 8260B 0.5 5 2.7E+05 1,750 (total -- --
xylenes)

xylenes, m,p- 8260B 0.5 5 2.7E+05 1,750 (total --
xylenes)
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Table 2-2 (continued)

REGULATORY CRITERIA

WATER
(HUMAN-HEALTH

TARGET METHOD WATER WATER CONSUMPTIONOF
REPORTING LIMIT SOIL (GROUNDWATER) (ECOLOGICAL) ORGANISMS)

U.S. EPA Water Soil Residential PRGa MCLa CTRb'c'd U.S. EPA NRWQCe

Analyte Method (pg/L) (pg/kg) (pg/kg) (i_g/L) (pg/L) (l_g/L)
Total Petroleum Hydrocarbons

diesel 8015-M, 50 1,000 100,000 100 640 --
8015B-M

gasoline 8015-M, 100 1,000 100,000 100 500
8015B-M

JP-5 8015-M, 50 1,000 100,000 100 500 --
8015B-M

motor oil 8015-M, 50og 10,000 500,000 10og 640 --
8015B-M

Semivolatile Organic Compounds

aniline 8270C 10 1,000 85,000 -- --

benzoicacid 8270C 10 2,000 1.0E+08 -- -- __

benzyl alcohol 8270C 10 300 1.8E+07 -- --

bis(2-chloroethoxy)methane 8270C 10 300 ....

bis(2-chloroethyl)ether 8270C l0g 30og 22og -- -- 0.53g

bis(2-ehloroisopropyl)ether 8270C 10 300 2,900 -- -- 65,000
bis(2-ethylhexyl)phthalate 8270C log 300 35,000 4g -- 2.2g
4-bromophenylphenyl ether 8270C 10 300 ....

butyl benzylphthalate 8270(2 10 300 1.2E+07 -- -- 1,900

carbazole 8270C 10 600 24,000 -- u

4-chloroaniline 8270C 10 300 2.4E+05 -- -- --

4-chloro-3-methylphenol 8270C 10 300 ....

2-chloronaphthalene 8270C 10 300 4.9E+06 -- _ 1,600

2-chlorophenol 8270C 10 300 63,000 -- -- 150

4-chlorophenyl phenyl ether 8270C 10 300 ....

dibenzofuran 8270C 10 300 1.5E+05 _ _ --
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Table 2-2 (continued)

REGULATORY CRITERIA

WATER
(HUMAN-HEALTH

TARGET METHOD WATER WATER CONSUMPTIONOF
REPORTING LIMIT SOIL (GROUNDWATER) (ECOLOGICAL) ORGANISMS)

U.S. EPA Water Soil Residential PRGa MCLa CTR b'¢'d U.S. EPA NRWQCe
Analyte Method (ttg/L) (l_,/kg) (Ixg/kg) (Ixg/L) (_g/L) (p.g/L)

Semivolatile Organic Compounds (continued)

3,3'-dichlorobenzidine 8270(2 25s 2,00og 1,10og -- _ 0.028g

2,4-dichlorophenol 8270(2 10 300 1.8E+05 -- -- 290

diethyl phthalate 8270C 10 300 4.9E+07 -- -- 44,000
2,4-dimethylphenol 8270C 10 300 1.2E+06 -- -- 850

dimethyl phthalate 8270C 10 300 1.0E+08 _ -- 1,100,000
di-n-butylphthalate 8270C 10 300 6.1E+06 m -- 4,500
di-n-octylphthalate 8270C 10 300 2.4E+06 -- -- _

4,6-dinitro-2-methylphenol 8270C 25 2,000 -- -- m 280

2,4-dinitrophenol 8270C 25 2,000 1.2E+05 -- -- 5,300
2,4-dinitrotoluene 8270C log 300 1.2E+05 -- -- 3.4s
2,6-dinitrotoluene 8270C 10 300 61,000 -- -- __
1,4-dioxane 8270C 1 10,000 4.4E+04 3 -- --

hexachlorobenzene 8270C l0g 300 300 1= -- 0.00029g
hexachlorobutadiene 8270C 10 300 6,200 m __ 18

hexachlorocyclopentadiene 8270C 10 300 3.7E+05 50 -- 1,100
hexachloroethane 8270C l0g 300 35,000 -- -- 3.3=
isophorone 8270C 10 300 5. IE+05 m __ 960
2-methylphenol 8270C 10 300 3.1E+06 -- -- --
4-methylphenol 8270C 10 300 3.1E+05 m _ --
2-nitroaniline 8270C 25 2,000 1.8E+05 _ --

3-nitroaniline 8270C 25 2,000 18,000 -- _ --
4-nitroaniline 8270C 25 2,000 23,000 _ -- --

nitrobenzene 8270C 10 300 20,000 -- -- 690
2-nitrophenol 8270C 10 300 ....

4-nitrophenol 8270C 25 2,000 ....

N-nitrosodimeth_,lamine 8270C 25s 2_00og 9.5= _ -- 3t
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Table 2-2 (continued)

REGULATORY CRITERIA

WATER
(_.]-]E,a_TH

TARGET METHOD WATER WATER CONSUMPTIONOF
REPORTING LIMIT SOIL (GROUNDWATER) (ECOLOGICAL) ORGANISMS)

U.S. EPA Water Soil Residential PRGa MCL a CTRb'c'd U.S. EPA NRWQC€
Analyte Method (_,fa_) (lag/kg) (jag/kg) (lag/L) (I.tg/L) (Bg/L)

Semlvolatile Organic Compounds (continued)
N-nitrosodi-n-propylamine 8270C 10g 300g 69g -- __ 0.51g
N-nitrosodiphenylamine 8270(2 lOg 300 99,000 -- -- 6.0g
p_ma_mulupn_nut 8270C _a" z:,_Ju ._,uuu 1° 7.9" _.0"

phenol 8270C 10 300 1.8E+07 -- -- 1,700,000
pyridine 8270C 50 300 61,000 -- -- --
2,4,5-trichlorophenol 8270(2 10 300 6.1E+06 -- _

2,4,6-trichlorophenol 8270(2 l0 g 300 6,100 _ _ 2.4g

Polynuclear Aromatic Compounds
acenaphthene 8270C SIM 0.2 5 3.7E+06 _ -- 990
acenaphthylene 8270C SIM 0.2 5 ....

anthracene 8270(2SIM 0.2 5 2.2E+07 _ -- 40,000
benz(a)anthracene 8270C SIM 0.2g 5 620 -- _ 0.018s

benzo(a)pyrene 8270(2SIN[ 0.2g 5 62 0.2 -- 0.018g
benzo(b)fluoranthene 8270C SIM 0.2g 5 620 -- -- 0.018g
benzo(k)fluoranthene 8270C SIM 0.2g 5 380 -- -- 0.018 g

benzo(g,h,i)peryiene 8270C SIM 0.2 5 ....

chrysene 8270C SIM 0.2g 5 3,800 -- -- 0.0188

dibenz(a,h)anthracene 8270C SIM 0.28 5 62 -- -- 0.018 g

fluoranthene 8270C SIM 0.2 5 2.3E+06 _ _ 140
fluorene 8270C SIM 0.2 5 2.7E+06 _ -- 5,300

indeno(1,2,3-cd)pyrene 8270C SIM 0,2g 5 620 -- -- 0.018g
2-methylnaphthalene 8270C SIM 0.2 5 ....

naphthalene 8270C SIM 0.2 5 1,700 -- -- --

phenanthrene 8270C SIM 0.2 5 ....

pyrene 8270C SIM 0.2 5 2.3E+06 -- _ 4,000
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Table 2-2 (continued)

REGULATORY CRITERIA

WATER
(HUMAN-HEALTH

TARGET METHOD WATER WATER CONSUMPTIONOF
REPORTING LIMIT SOIL (GROUNDWATER) (ECOLOGICAL) ORGANISMS)

Residential

U.S. EPA Water Soil PRGa MCLa CTRb'€'d U.S. EPA NRWQCe
Analyte Method (Hg/L) (IJg/kg) (Ixg/kg) (pg/L) (pg/L) (_tg/L)

Polychlorinated Biphenyls

Aroclor1016 8082 0.2g 100 220 0.5 0.03s 0.000064g
Aroclor 1221 8082 0.4g 200 3,900 0.5 0.03g 0.000064g
Aroclor1232 8082 0.2g 100 220 0.5 0.03g 0.000064g

Aroclor 1242 8082 0.2g 100 220 0.5 0.03g 0.0000648

Aroclor 1248 8082 0.2g 100 220 0.5 0.03g 0.000064g
Aroclor 1254 8082 0.2g 100 220 0.5 0.03g 0.000064g
Aroclor 1260 8082 0.2g 100 220 0.5 0.03_ 0.000064g

Metalsh

aluminum 601013 100 10,000 7.6E+07 1,000 m

antimony 6010B 5 500 31,000 6 -- 640

arsenic 6010B 5g 500g 62g 10 36 0.14g

barium 6010B 5 500 5.4E+06 1,000 --
beryllium 6010B 2 200 1.5E+05 4 -- --

cadmium 6010B 5 500 37,000 5 9.3 --

chromium (total) 6010B 5 500 2.1E+05 50 _ --

chromium (hexavalent) 7196A 20 500 30,000 50 50

cobalt 6010B 5 500 9.0E+05 -- _

copper 6010B 5g 500 3.1E+06 -- 3.Is
iron 6010B 50 5,000 2.3E+07 _ NA NL

lead 6010B ICP 5 500 1.5E+05 15 8.1 --

manganese 6010B 5 500 1.8E+06 -- -- --
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Table 2-2 (continued)

REGULATORY CRITERIA

WATER
WATER (HUMAN.HEALTH

TARGET METHOD (DRINKING WATER CONSUMPTIONOF
REPORTING LIMIT SOIL WATER) (ECOLOGICAL) ORGANISMS)

U.S. EPA Water Soil Residential PRGa MCLa CTRb'c'd U.S. EPA NRWQCe
Analyte Method (ttg/L) (Ixg/kg) (ttg/kg) (p4_L) 0tg/L) (lxg/L)

Metalsg (continued)

mercury 7470/7471A 0.2g 100 23,000 2 0.025 --

mercury - water only 1631 0.0004 NA NA 2 0.025 0.051

nickel 601013 5 500 1.6E+06 100 8.2 4,600

selenium 6010B 5 500 3.9E+05 50 71 4,200
silver 601013 1 100 3.9E+05 -- -- --

thallium 6010B 5g 2,000 5,200 2g -- 0.47s

vanadium 6010B 5 500 78,000 -- --

zinc 6010B 50 5,000 2.3E+07 -- 81 26,000

Other Analyses

cyanide 9010B 10g 500 1.2E+06 150 1€ 140

radium (226 and 228) 901.1 1pCi/L -- 0.5 pCi/g 5 pCi/Li -- --
(soil);

903.1 and
904.0

(__roundwater)

Notes:
= residentialsoilPRGvalues(U.S.EPA2004b)andMCLvaluespresentedarethelowerofU.S.EPAorCalifornia-modifiedvalues;ifthe

residentialPRGsincludebothcancerandnoncancervalues,onlythemoreconservativecancervaluesarepresentedhere;duringtheFS, RAOsthat
arespecificto futureusewillbeconsidered;WaterBoardESLvaluesforshallowsoilandgroundwater,respectively,usedforTPH

b saltwateraquaticlife4-dayaverage
c 4-dayaverageunlessotherwisenoted
d WaterBoardESLforsurfacewater(RWQCB2005)usedforTPH
• Human-HealthProtectionforConsumptionofOrganismsOnly(U.S.EPA2003)
f dashindicatesnovalueestablished
g boldtypeindicateanalyteswithregulatorystandardscurrentlylessthanthemethodreportinglimit;themethodreportinglimitwill

beusedasthedecisionthreshold
h calcium,magnesium,potassium,andsodiumarenotincludedinthelistofmetalsbecausetheseanalytesareconsideredessential

nutrientsratherthanpotentialcontaminants
t MCLof 5 pCi/Lisforradium-226andradium-228combined
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Table 2-2 (continued)

Acronyms/Abbreviations:
BHC- benzenehexachloride
CTR- CalifomiaToxicsRule
DCP- dichloropropene
ICP- inductivelycoupledargonplasma
I_g/kg- microgramsperkilogram
I_g/L- microgramsperliter
mg/L- milligramsperliter
NA- notapplicable
NL- notlisted
NRWQC- (U.S.EPA)NationalRecommendedWaterQualityCriteria
pCi/g- pic__,0_udespergram
pCi/L- picocuriesperliter
PRG- preliminaryremediaUongoal
RAO- remedialactionobjective
THM- trihalomethanes
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 2-3
Navy CLEAN Program Analytical Data Quality Objectives

MS/MSD LCS
ACCURACY ACCURACY PRECISION
CRITERIA CRITERIAa (maximum

Analytical Category (percent recovery) (percent recovery) RPD)
and Parameter Method Soil Water Soil Water Soil Water

VOCs U.S. EPA Methods 5035A and 826013(EPA SW-846)

benzeneb 75-125 80-120 75-125 80-120 20 20

chlorobenzene 75-125 80-120 75-125 80-120 20 20

1,2-dichloroethane 70-135 70-130 70-135 70-130 20 20

1,1-dichloroetheneb 65-135 70-130 65-135 70-130 20 25

trans-1,2-dichloroethene 65-135 60-140 65-135 60-140 20 20

ethylbenzene 75-125 75-125 75-125 75-125 20 20
tetrachloroethene 65-140 45-150 65-140 45-150 20 20

tolueneb 70-125 75-120 70-125 75-120 20 20

1,1,1-trichloroethane 70-135 65-130 70-135 65-130 20 20

trichloroetheneb 75-125 70-125 75-125 70-125 20 20

xylenes (total) 80--125 75-130 80-125 75-130 20 20

Surrogates
bromofluorobenzene 85-120 75-120 85-120 75-120 NA NA

1,2-dichloroethane-d4 52-149 70-120 52-149 70-120 NA NA

toluene-ds 85-115 85-120 85-115 85-120 NA NA V

TPH U.S. EPA Methods 8015-M/8015B-M (CA-LUFT Manual)/EPA SW-846

gasoline 67-136 67-136 67-136 67-136 30 30
diesel 47-146 23-132 47-146 23-132 30 25

Surrogates
bromofluorobenzene TPH-gasoline 64-148 74--138 64-148 74-138 NA NA

ocatacosane TF'H-extractable 47-140 28-142 47-140 28-142 ' NA NA

terphenyl TPH-extractable 58-128 49-128 58-128 49-128 NA NA

SVOCs U.,S.EPA Method 8270C (EPA SW-846)

4-chloro-3-methylphenol 45-115 20-120 45-115 45-110 25 30

2-chlorophenol 35-105 25-120 35-105 35-105 25 25

2,4-dinitrotoluene 50-115 50-120 50-115 50-120 25 30

4-nitrophenol 15-145 10-125 15-140 10-125 30 30
N-nitroso-di-n- 40-115 35-130 40-115 35-130 25 25

propylamine
pentachlorophenol 50-115 40-115 50-115 40-115 25 30

phenol 40-100 10-115 40-100 10-115 25 25

Surrogates

2-fluorobiphenyl 45-105 50-100 45-105 50-110 NA NA

2-fluorophenol 35-105 20-110 35-105 20-110 NA NA
nitrobenzene-d5 35-100 40-110 35-100 40-110 NA NA
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Table 2-3 (continued)

MS/MSD LCS
ACCURACY ACCURACY PRECISION
CRITERIA CRITERIAa (maximum

Analytical Category (percent recovery) (percent recovery) RPD)
and Parameter Method Soil Water Soil Water Soil Water

SVOCs (continued)

Surrogates (continued)

phenol-ds 40-100 10-115 40-100 10-115 NA NA

p-terphenyl-dz4 30-125 50-135 30-125 50-135 NA NA
2,4,6-tribromophenol 35-125 40-125 35-125 40-125 NA NA

PAHs U.S. EPA Method 8270C SIM (EPA SW-846)

acenaphthene 45-110 45-110 45-I 10 45-110 30 30

acenaphthylene 45-105 50-105 45-105 50-105 30 30
anthracene 55-105 55-110 55-105 55-110 30 30

benz(a)anthracene 50-110 55-110 50-110 55-110 30 30

benzo(b)fluoranthene 45-115 45-120 45-115 45-120 30 30

benzo(k)fluoranthene 45-125 45-125 45-125 45-125 30 30

benzo(g,h,i)perylene 40-125 40-125 40-125 40-125 30 30
benzo(a)pyrene 50-110 55-110 50-110 55-110 30 30

chrysene 55-110 55-110 55-110 55-110 30 30
dibenz(a,h)anthracene 40-125 40-125 40-125 40-125 30 30

fluorathene 55-115 55-115 55-115 55-115 30 30

fluorene 50-110 50-110 50-110 50-110 30 30

indeno( 1,2,3-cd)pyrene 40-120 45-125 40-120 45-125 30 30

2-methylnaphthalene 45-105 45-105 45-105 45-105 30 30

naphthalene 40-105 40-100 40-105 40--100 30 30

phenanthrene 50-110 50-115 50-110 50--115 30 30

pyrene 45-125 50-130 45-125 50-130 30 30

Surrogates
2-fluorobiphenyl 45-105 50-110 45-105 50-110 NA NA
nitrobenzene-d3 35-100 40-110 35-100 40-110 NA NA

terphenyl-dt4 30-125 50-135 30-125 50--135 NA NA

PCBs U.S. EPA Method 8082 (EPA SW-846)
Aroclor 1016 40-140 25-145 40-140 25-145 30 25

Aroclor 1260 60-130 40-140 60-130 40-140 30 25

Surrogates
DCB 60-125 40--135 60-125 40-135 NA NA
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Table 2-3 (continued)

MS/MSD LCS
ACCURACY ACCURACY PRECISION
CRITERIA CRITERIAa (maximum

Analytical Category (percent recovery) (percent recovery) RPD)
and Parameter Method Soil Water Soil Water Soil Water

_etais d U.S. EPA Method601013/7000Seriesand 16311(for analysisof mercury in
groundwater)

aluminum 80-120 80-120 80-120 80-120 20 20

antimony 80-120 80-120 80-120 80-120 20 20
arsenic 80-120 80-120 80-120 80-120 20 20
barium 80-120 80-120 80-120 80-120 20 20

beryllium 80-120 80-120 80-120 80-120 20 20
cadmium 80-120 80-120 80-120 80-120 20 20

chromium(total) 80-120 80-120 80-120 80-120 20 20
chromium (hexavalenO 80-120 80-120 80-120 80-120 20 20
cobalt 80-120 80-120 80-120 80-120 20 20

copper 80-120 80-120 80-120 80-120 20 20
iron 80-120 80-120 80-120 80-120 20 20

lead (total) 80-120 80-120 80-120 80-120 20 20
manganese 80-120 80-120 80-120 80-120 20 20
mercurye 80-120 80--120 80-120 80-120 20 20
nickel 80-120 80-120 80-120 80-120 20 20
selenium 80-120 80-120 80-120 80-120 20 20

silver 80-120 80-120 80-120 80-120 20 20
thallium 80-120 80-120 80-120 80-120 20 20
vanadium 80-120 80--120 80-120 80-120 20 20

zinc 80-120 80-120 80-120 80-120 20 20

Cyanide U.S. EPA Method 9010B

cyanide 75-125 75-125 75-125 75-125 20 20

Radium U.S. EPA Method 901.1 (for soil) and
U.S. EPA Methods 903.1 and 904.0 (for groundwater)

radium(226 and228) NE NE NE NE NE 20

Dissolved Gases U.S. EPA RSK Method 175

ethanef NA 70-130 NA 70-130 NA 30

ethenef NA 70-130 NA 70-130 NA 30

methanef NA 70-130 NA 70-130 NA 30

General Water Quality Parameters

chloride U.S. EPA 80-120 80-120 80-120 80-120 20 20
Method 300

nitrate as nitrogen U.S. EPA 80-120 80-120 80--120 80-120 20 20
Method 300

nitrite as nitrogen U.S. EPA 80-120 80-120 80-120 80-120 20 20
Method 300

sulfate U.5. EPA 80-120 80-120 80-120 80-120 20 20
Method 300
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Table 2-3 (continued)

Notes:

_IIW'_ a accuracycriteriaareforguidanceonly;laboratoryspecificlimitsaredeterminedutilizingcontrol
chartsgeneratedduringtheanalysisofCLEANProgramsamples;usetheselimitsuntilsufficient
dataaregenerated

b forallsampleQCassociatedwithCLEANProgramsamples,ata minimum,thesecompounds
mustbespiked

c gammaisomerofbenzenehexachloride
d theQCcriteriaformetalsapplytoallanalysesbyU.S. EPAMethod6010B/7000Series
• concentrationsofmemuryingroundwatersampleswillbeanalyzedusingU.S.EPAMethod1631
f programmaticdataquallityobjectiveshavenotbeenestablishedforthisparameter;laboratory-

generatedcritedawillbeused

Acronyms/Abbreviations:
BHC- benzenehydrochlcdde
CLEAN- ComprehensiveLong-TermEnvironmentalActionNavy
DCB- decachlorobiphenyl
DDT- dichlorodiphenyltdc_loroethane
LCS- laboratorycontrolsample
LUFT- leakingundergroundfueltank
MS- matrixspike
MSD- matdxspikeduplicate
NA- notapplicable
NE- notestablished
PAH- polynucleararomatichydrocarbon
PCB- polychlorinatedbiphenyl
QC - quality control
RSK- RobertS. KerrEnviironmentalResearchLaboratory
RPD- relativepercentdifference
SIM- selectedionmonitonng
SVOC- semivolatileorganiccompound
SW- solidwaste
TCMX- tetrachloro-m-xylene
TFT- trifluorotoluene
TPH- totalpetroleumhydrocarbons
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
VOC- volatileorganiccompound
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QAPP Worksheet 6

Communication Pathways

Communication Drivers Responsible Entity Name Phone Number Procedure

Projectmanagement ProjectManager JanetArgyres (415) 768-9917 ProjectManagerwill managefieldandprojectpersonnel.

Technicaloversight CTOL EricJohansen (619) 744-3091 Communicationof relevanttechnicalinformationto Project
Managerandfieldteam.

Coordinationand ProjectGeologist CathieStumpenhaus (415) 768-4248 ProjectGeologistwill communicaterelevantfieldinformation
communicationof fieldwork to theProjectManagerandLaboratoryServicesSupervisor.
activitiesrelatedto sampling

Coordinationof laboratory Da_base/Labc_0_ ToniKuzmack (619) 744-3056 LaboratoryServicesSupervisorwillcontactthelaboratoryto
suppliesfor field activities ServicesSupervisor provideall necessarysamplecontainersandappropriate

shippingmaterials(suchas coolers_ bubblewrap)tobe
deliveredon site priortocommencementof fieldsampling
activitiesandthroughoutthecourseof theproject.

Submittalof samplesto the SamplingPersonnel BobSchilling (310) 308-6343 Samplingpersonnelwillpackageandshipsamplesin
laboratory (HeldManager) accordancewith this SAP.

DailyCOCreportsand SamplingPersonnel Bob Schilling (310) 308-6343 COCsandshippingdocumentationwill be submittedvia fax or
shippingdocumentation (HeldManager) e-mailto theLSSattheendof eachday thatsamplesare

collected.

Reportinglaboratorydata Lab,n_Project DianeAndenon (559)275-2175AnQA/QCissueswinbereportedbytheLaboratoryProject
qualityisstr_s Manager ManagertotheLaboratoryServicesSupawiu_rinwriting

within2 businessdays.

Fieldandanalyticalcorrective QA Manager AnilDharmapal (619)744-3099 TheLatxntory ServicesSupervis_and/ortheCTOL will
actions immediatelynotifytheQAManagerin writingof anyfieldor

analyticalproceduresthatwere notperformedin accordan_
withthisSAP. The QAManagerwillcompletedocmnentation
of thenonconformanceand correctiveactionsto be takcmThe

QAManagerwill veery thatthe correctiveactionshavebeen
implemented.



QAPP Worksheet 6 (continued)

CommunicationDrivers ResponsibleEntity Name PhoneNumber Procedure

Releaseof analyticaldata Database/Lalxmdo_ ToniK_k (619)744-3056 The LaboratoryServicesSupervisorwill fax/e-maildatato
ServicesSupervisor verifythatdataqualityis metasdescribedin thisSAPpriorto

releasingthedata. Analyticaldatawillberoleasedto theProject
Manager(ortheirdesignee)aP,ertheLalxxatoryScrvice.s
Supervisorhasverifiedthatthedatais inaccordancewiththe
SAPrequirements

SAP procedurerevision QA Manager AnilDharmapal (619)744-3099 TheQA ManagerwiUprepareaFCR foranychangesin
duringfieldactivities samplingproceduresthatoccurduetoconditionsin thefield.

SAP amendments QAManager AnilDharmapal (619)744-3099 Anychangesto theSAP willrequirethattheQAManager
prepareanaddendumwhichwill be approvedby NAVFAC SW
priorto any fieldactivities.

Acronyms/Abbreviations:
COC- chain-of-custody
CTOL- contracttaskorderleader
FCR- fieldchangerequest
NAVFACSW- NavalFacilitiesEngineeringCommand,Southwest
QA- qualityassurance
QC- qualitycontrol
SAP- samplingandanalysisplan
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QAPP Worksheet 6

Communication Pathways

Communication Drivers ResponsibleEntity Name Phone Number Prooedur,

Projectmanagement ProjectManager JanetArgyres (415) 768-9917 ProjectManagerwill managefieldandprojectpersonnel.

Technicaloversight CTOL EricJohansen (619) 744-3091 Communicationof relevanttechnicalinformationto Project
Managerand field team.

Coordinationand ProjectGeologist CathieStmnt_nhaus (415) 768-4248 ProjectGeologistwill communicaterelevantfieldinformation
communicationof fieldwork to theProjectManagerandLatxrato_ ServicesSupervisor.
activitiesrelatedtossmpling

Coordinationof laboratory D_ ToniKuzmack (619) 744-3056 _ry SexvicesSupervisorwill contactthelaboratoryto
suppliesfor fieldactivities ServicesSupervisor provideall necessarysamplecontainersandappropriate

shippingmaterials(suchascoolexsandbubblewrap)tobe
delivertxion sitepriorto commencementof fieldsampling
activitiesandthroughoutthecourseof theproject.

Submittalof samplesto the SamplingPersonnel BobSchilling (310) 308-6343 Samplingpersonnelwill packageandshipsamplesin
laboratory (FieldManager) accordancewiththisSAP.

Daily COCreportsand SamplingPersonnel BobSchilling (310) 308-6343 COCsandshippingdocumentationwill besubmittedvia fax or
shippingdocumentation (FieldManager) o-mailto theLSS attheendof each daythatsamplesare

collected.

_g laboratorydata LaboratoryProject DianeAnderson (559) 275-2175 AllQA/QCissues will be reportedby the LaboratoryProject
qualityissues Manager Managerto theLaboratoryServicesSupervisorin writing

within2 businessdays.

Fieldand analyticalcorrective QA Manager AnilDharmapal (619)744-3099 Tbe _ ScrvieesS_ and/ortheCTOLwiU
actiom immediatelynotify theQA Managerin writingof anyfieldor

analyticalproceduresthatwere notperformedinaccordance
with thisSAP. The QAManagerwill completedocumentation
of thenonconformanceandcorrectiveactionstobe taken. The
QAManagerwill verify thatthe _ve actionshavebeen
implemented.
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QAPP Worksheet 6 (continued)

CommudcationDrivers RespomibleF.-tbj Name PhoneNumber Prooduze

Releaseof analyticaldata DatabasaLa_ratory ToniKuzmack (619)744-3056 TheI.akrato_ ServicesSupervisorwill fax/e-maildatato
s_ s_,v_ v_fy_ dataq_ty_metas0,_b_ m_ SAP_orto

releasingthedata. Analylical datawillbe releasedto theProject
Manager(ortheirdesignee)aftertheLalxratoryServices
Supervisorhasverifiedthatthedatais in accordamewiththe
SAPrequirements

SAPprocedurerevision QAManager AnilDharmapal (619) 744-3099 TheQAManagerwillprepareaFCRforanychangesin
duringfieldactivities samplingproceduresthatoccurdueto conditionsin thefield.

SAPamendments QAManag_ AnilDharmapal (619)744-3099 Any changesto theSAP will requirethatthe QA Manager
anaddendumwhichwillbeapprovedbyNAVFAC SW

pfio_to any fieldactivities.

Acronyms/Abbreviations:
COC- chain-of-custody
CTOL- contracttaskorderleader
FCR- fieldchangerequest
NAVFACSW- NavalFacilitiesEngineeringCommand,Southwest
QA- qualityassurance
QC - qualitycontrol
SAP- samplingandanalysisplan
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QAPP Worksheet 12

Measurement Performance Criteria - Field Quality Control Samples

Measurement Quality Control Sample
Quality Control Performance AssessesErrorfor Sampling (S),

Sample AnalyticalGroup Frequm_ DataQualityIndicators Criteria Analytical(A),orBoth(S&A)

Field duplicate VOCs,TPH,SVOCs Oneduplicate Precision RelativePetr.ent S
(including1,4- per10samples Difference
dioxane),PAHs, (SeeTable2-3 of the
PCBs,metals, SAP)
cyanide, radium,
dissolved gases,
common ions, total
organiccarbon,and
total dissolved solids

MS/MSD VOCs,TPH,SVOCs Oneset per20 Accuracy Pe_ent Recovery A
(including1,4- samples (SeeTable2-3 of the
dioxar=),PAils, SAP)
PCBs,metals,
cyanide, radium,
dissolved gases,
common ions, total

organiccarbon,and
total dissolved sofids

Sourceblank VOCs,TPILSVOCs Oneblankfrom Acctu_cy No detectionof S
(including1,4- each source targetcompounds;
dioxanc),PAHs, water location tracelevelsof metals
PCBs,metals, (fromsourcewater)
cyanide, radium, maybeacceptable.
dissolved gases,
common ions, total
organiccarbon,and
total dissolved solids
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QAPP Worksheet 12 continued)

Measurement (_kmlityControl Sample
QualityControl Performance Assesses Errorfor Sampling(S),

Sample AnalyticalGroup Frequency Data Quality Indicators Criteria Analytical (A), or Both (S&A)

Equipmentrinsate VOCs,TPH,SVOCs A minimumof Acctracy No detectionof S
(including1,4- one set perday. targetcompounds;
dioxane),PAHs, tracelevelsof metals
PCBs, metals, (fromsource water)
cyanide,radium, maybeacceptable.
dissolved gases,
common ions, total
organiccarbon,and
total dissolvedsolids

Tripblank VOCs Onepercooler Accuracy No detectionof S
bearingVOC VOCtarget
samples compounds

Acronyms/Abbreviations:
MS/MSD- matrixspike/matrixspikeduplicate
PAH- polynucleararomatichydrocarbon
PCB- polychlodnatedbiphenyl
QAPP- QualityAssuranceProjectPlan
SAP- SamplingandAnalysisPlan
SVOC- semivolatileorganiccompound
TPH-total petroleumhydrocarbons
VOC- volatileorganiccompeund
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QAPPWorksheet 15- Soil
Reference Limits for Soil

Analyacal Analyacal
Project Method Method Project

Qmmtitation Detactlan Reporting Action
CAS LimJ¢ t,hnlt_ Limit' Lhnit_

AnalyticalGroup Analyte Number _ (pqg/kg) (t_kg) (j_g/kg)

VOCs/U.S.EPAMethods5035A& 8260B acetone 67-64-1 100 2.8 100 1.4E+07

VOCs/U.S.EPAMethods5035A & 8260B benzene 71-43-2 5 0.63 5 640

VOCs/U.S.EPAMethods5035A & 8260B bromobenzene 108-86-1 5 0.76 5 28,000

VOCs/U.S.EPAMethods5035A & 8260B bromochloromethane 74-97-5 5 0.81 5 820
VOCgU.S. EPAMethods5035A & 8260B bromodichioromctha_ 75-27-4 5 0.69 5 820

VOCs/U.S. EPAMethods5035A & 8260B bromoform 75-25-2 5 0.80 5 62,000

VOCs/U.S.EPAMethods5035A & 8260B bromomethane 74-83-9 10 1.6 10 3,900

VOCs/U.S.EPAMetlgxh5035A & 8260B 2-butanone 78-93-3 100 0.71 100 2.2E+07

VOCs/U.S.EPA Methods5035A & 8260B n-butylbenze_ 104-51-8 20 0.52 20 2.4E+05

VOCs/U.S.EPAMethods5035A & 8260B sec-butylbenzene 135-98-8 20 0.93 20 2.2E+05

VOCs/U.S.EPAMethods5035A & 8260B tert-butylbenzene 98-06-6 20 0.45 20 3.9E+05

VOCs/U.S.EPAMethods5035A & 8260B carbondisulfide 75-15-0 100 1.08 100 3.6E+05

VOCs/U.S.EPAMethods5035A & 8260B carbonmuachlodde 56-23-5 5 0.8 5 250
VOCs/U.S.EPAMethods5035A & 8260B chlovobenze,_ 108-90-7 5 0.49 5 1.5E-tO5

VOCs/U.S.EPAMethods5035A & 8260B chlome.thane 75-00-3 5 1_55 5 3,000
VOCs/U.S.EPAMethods5035A & 8260B chlomf_m 67-66-3 5 1.43 5 220

VOCs/U.S.EPAMethods5035A & 8260B l-¢hlorohexane 544-10-5 5 5

VOCs/U.S.EPAMethods5035A & 8260B chlommethane 74-87-3 10 1.82 10 47,000
VOCs/U.S.EPAMethods5035A & 8260B 2-chlorotolnene 95-49-8 20 0.99 20 1.6E+05

VOCs/U.S.EPA Methods5035A & 8260B 4-chlorotolnene 106-43-4 20 1.05 20

VOCs/U.S.EPAMethods5035A & 8260B dibromochlommethane 12448-1 5 0.85 5 1,100

VOCs/U.S.EPAMethods5035A & 8260B 1,2-dilxonm-3- 96-12-8 20 2.19 20 460
chlompropane

VOCs/U.S.EPAMethods5035A & 8260B l_-dibromoethane 106-93-4 20 1.41 20 32

VOCs/U.S. EPAMethods 5035A& 8260B dibromomethane 74-95-3 5 0.65 5 67,000
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QAPP Worksheet 15 - Soil (continued)

Project Method Method Project
Quanti_tion Detection Reporting Action

CAS Limi¢ UmRb l._mJ¢ Limit_
AnalyticalGroup Analyte Number (t_,/kg) Qtg/kg) (pg/kg) (pg/kg)

VOCs/U.S.EPA Methods5035A& 8260B 1,2-dichlorobenzene 95-50-1 5 0.46 5 6.0E+05

VOCs/U.S.EPAMethods5035A & 8260B I_-dichlombenzene 541-73-1 5 0.67 5 5.3E+05

VOCs/U.S.EPAMethods5035A & 8260B 1,4-dichlombenzene 106-46-7 5 0.67 5 3,400

VOCs/U.S.EPAMethods5035A & 8260B diehlorod_uoromethane 75-71-8 10 0.83 10 94,000
VOCs/U.S.EPA_ 5035A & 8260B 1,1-dichloroethane 75-34-3 5 0.34 5 2,800

VOCs/U.S.EPA Methoc!_s5035A & 82fi0B !,2-di_cbJoroes_hane !07_-06-_2 5 0.14 5 280

VOCs/U.S.EPAMethods5035A & 8260B l,l-dichloroe_ne 75-35-4 5 0.76 5 1.2E+05

VOCs/U.S.EPAMethods5035A & 8260B cis-1;2-dichloroethene 156-59-2 5 0.22 5 43,000

VOCs/U.S.EPAMethods5035A& 8260B trans-1,2-dichloroethene 156-60-5 5 0.34 5 69,000

VOCs/U.S.EPAMethods5035A & 8260B 1,2-dichloro{xopa_ 78-87-5 5 0.62 5 340

VOCs/U.S.EPAMethods5035A& 8260B 1,3-dichlon3lm3pm_ 142-28-9 5 0.65 5 1.0E+05

VOCs/U.S.EPA Methods5035A& 8260B 2,2-dichlorolxopane 594-20-7 5 0.67 5 --

VOCs/U.S.EPA Methods5035A & 8260B 1,1-dichlompropene 563-58-6 5 0.55 5 D

VOCs/U.S.EPA Methods5035A & 8260B cis-1,3-dichloropropene 10061-01-5 5 0.47 5 780
VOCs/U.S. EPAMethods5035A & 8260B trans-l,3-dichloropropene 10061-02-6 5 0.43 5 780

VOCs/U.S. EPAMethods5035A & 8260B ethylbenzene 100-41-4 20 0.64 20 4.0E+05
VOCs/U.S.EPAMethods5035A & 8260B hexachlorobutadiene 87-68-3 50 0.60 50 6,200

VOCs/U.S.EPAMethods5035A & 8260B 2-hexanone 591-78-6 20 0.16 20 --

VOCs/U.S.EPAMetlgxts5035A & 8260B isopropylbenzene 98-82-8 20 1.11 20 5.7E+05

VOCs/U.S.EPAMethods5035A & 8260B p-isola_yltoluene 99-87-6 5 0.45 5

VOCs/U.S.EPAMethods5035A & 8260B methylenechloride 75-09-2 50 4.58 50 9,100

VOCs/U.S.EPAMethods5035A & 8260B 4-meahyl-2-pentanone 108-10-1 20 0.93 20 5.3E+06

VOCs/U.S.EPAMethods5035A & 8260B methyltertbutylether 1634-04-4 40 0.13 40 1.67E+04

VOCs/U.S.EPAMethods5035A & 8260B n-pmpylbenzene 103-65-1 5 0.42 5 2.4E+05

VOCs/U.S.EPAMethods5035A & 8260B styrene 100-42-5 5 0.69 5 1.7E+06
VOCs/U.S.EPAMethods5035A & 8260B 1,1,1,2-tetraehlocoethane 630-20-6 5 0.6 5 32,000

VOCs/U.S.EPA Methods5035A & 8260B 1,1,2;2-tetraehlomethane 79-34-5 5 1.2 5 410
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QAPP Worksheet 15 - Soil (continued)

Analytical
Project Method Method Project

Quantttatie Detection Reporting Action
CAS n Limit" Limitb Limit' Limit.

AnalyticalGroup Analyte Number (_g/kg) (_,/kg) (pg/kg) (l_/kg)

VOCs/U.S.EPAMethods5035A & 8260B tetrachloroethene 12%18-4 5 0.54 5 480
VOCs/U.S.EPAMethods5035A& 8260B toluene 108-88-3 5 0.65 5 5.2E+05

VOCs/U.S.EPAMethods5035A &8260B 1,2,3-Uichlorobcnzene 87-61-6 20 0.28 20 m

VOCs/U.S.EPAMethods5035A & 8260B 1,2,4-trichlorobcnzcne 120-82-1 20 0.52 20 62,000

VOCs/U.S.EPAMethods5035A & 8260B l,l,l-lrichlo_hane 71-55-6 5 0.4 5 1.2E+06

VOCs/U.S.EPA Methods5035A& 8260B 1,12-trichlomethane 79430-5 5 0.27 5 730
VOCs/U.S.EPAMethods5035A& 8260B trichlc_'oethene 79-01-6 5 0.94 5 53

VOCs/U.S.EPAMethods5035A &8260B Irichlm'ofluommethane 75-69-4 10 1.26 10 3.9E+05

VOCs/U.S.EPA Methods5035A &8260B 1,2,3-1richlorolmapane 96-18-4 20 1.24 20 34

VOCs/U.S.EPAMethods5035A & 8260B 1,2,4-1rimethylbenzene 95-63-6 20 1.18 20 52,000
VOCs/U.S.EPAMethods5035A & 8260B 1,3,5-_ylbenzene 108-67-8 20 0.97 20 21,000

VOCs/U.S.EPAMethods5035A & 8260B 2,2,4-trimethylpentane 540-84-1 20 20

VOCs/U.S.EPAMethods5035A & 8260B vinylchloride 75-01-4 10 3.4 10 79

VOCs/U.S.EPA Methods5035A & 8260B xylene,o- 95-47-6 5 0.61 5 2.7E+05

VOCs/U.S.EPAMethods5035A &8260B xylenes,m-,p- 108-38-3/ 5 0.43 5 2.7E+05
106-42-3

TPH/U.S.EPAMethods8015-M&8015B-M diesel NA 1,000 646 1,000 1.0E+05

TPH/U.S.EPAMethods8015-M& 8015B-M gasoline NA 1,000 300 1,000 1.0E+05
TPH/U.S.EPAMethods8015-M & 8015B-M JP-5 NA 1,000 657 1,000 1.0E+05

TPH/U.S. EPA Methods8015-M& 8015B-M motoroil NA 10,000 3,510 10,000 5.0E+05
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QAPP Worksheet 15 - Soil (continued)

AnalyticalAnaca]
Project Method Method Project

Quantitation Detection Reporting Action
CAS Limit" Limitb Lhnit" Limit_

AnalyticalGroup Analyte Number (_qg/kg) (_,/kg) (pg/kg) (l_/kg)

SVOCs/U.S.EPAMethod8270C aniline 62-53-3 1,000 31 1,000 85,000

SVOCs/U.S.EPAMethod8270(2 benzoicacid 65-85-0 2,000 29.6 2,000 1.0E+08

SVOCs/U.S.EPA Method8270C benzylalcohol 100-51-6 300 55.8 300 1.8E+07
SVOCs/U.S.EPA Method8270(2 bis(2-chloroethoxy)methane II1-91-1 300 49.9 300

SVOCs/U.S.EPAMethod8270C bis(2--chloroe,thyl)ethea- 111-44-4 30ff 50 300_ 220'

SVOCs/U.S.EPA Method8270C bL_(2_hloroisopmpy!)eLt_. 39638-32-9 300 47.3 300 2,900_
SVOCs/U.S.EPAMethod8270(2 bkK2.c.thyihexyl)phthalate 117-81-7 300 61.6 300 35,000

SVOCs/U.S.EPA Method 8270C 4-bromophenylphenyl ether 101-55-3 300 56.6 300 m

SVOCs/U.S.EPAMethod8270C butylbenzylphthalate 85-68-7 300 55.5 300 1.2E+07

SVOCs/U.S.EPAMethod8270C c.arbazole 86-74-8 600 81.6 600 24,000
SVOCs/U.S.EPAMethod8270C 4-chlot_aniline 106-4%8 300 16.5 300 2.4E+05

SVOCs/U.S.EPAMethod8270(2 4-chka'o-3-methylphenol 59-50-7 300 58.8 300 m

SVOCs/U.S.EPAMethod8270C 2-chloronaphthalene 91-58-7 300 52.4 300 4.9E+06

SVOCs/U.S.EPAMethod8270(2 2-chlomphenol 95-57-8 300 44.3 300 63,000

SVOCs/U.S.EPAMethod8270(2 4-chlomphenylphenylether 7005-72-3 300 60.7 300
SVOCs/U.S.EPAMethod8270C dibenzofuran 132-64-9 300 57.3 300 1.5E+05

SVOCs/U.S.EPA Method8270(2 3,3'-dichlorobenzidine 91-94-1 2,000e 56.3 2,000e 1,100e

SVOCs/U.S.EPAMethod8270(2 2,4-dichlorophenol 120-83-2 300 50.5 300 !.8E+05

SVOCs/U.S.EPAMethod8270(2 diethylphthalate 84-66-2 300 62.1 300 4.9E+07

SVOCs/U.S.EPAMethod8270C 2,4-dimethylphenol 105-67-9 300 43.9 300 1.2E,t_

SVOCs/U.S.EPAMethod8270C dimethylphthalate 131-11-3 300 63.3 300 1.0E+08

SVOCs/U.S.EPAMethod8270(2 all-n-butylphthalate 84-74-2 300 65.9 300 6.1E+06

SVOCs/U.S.EPAMethod8270C di-n-octylphthalate 11%84-0 300 58.4 300 2.4E+06

SVOCs/U.S.EPA Method 8270(2 4,6-dinitro-2-methylphenol 534-52-1 2,000 56.4 2,000

SVOCs/U.S.EPAMethod8270C 2,4-dinitrophenol 51-28-5 2,000 53.7 2,000 1.2E+05

SVOCs/U.S.EPA Method8270C 2,4-dinitrotoluene 121-14-2 300 63.8 300 1.21/+05
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QAPP Worksheet 15 - Soil (continued)

Project Method Method Project
Quanfitation Detection Reporting Action

CAS Llna¢ IamlP Iana¢ IAnat_
AnalyticalGroup Analyte Number (l_,/kg) (t_,/kg) (gg/kg) (ttg/kg)

SVOCs/U.S.EPAMethod8270(2 2,6-dinilrotoluene 606-20-2 300 60.6 300 61,000

SVOCs/U.S.EPAMethod8270C 1,4-dioxane 123-91-1 10,000 11.7 10,000 4.4E+04
SVOC.qU.S.EPAMethod8270C hexachlorohenzene 118-74-1 300 60.3 300 300

SVOCs/U.S.EPAMethod8270(2 hexachlorobutadiene 87-68-3 300 51.7 300 6,200

SVOCs/U.S.EPAMe_od 8270C hexachlorocyclopentadien¢ 77-47-4 300 44 300 3.7E-t05

SVOCs/U.S.EPA Method 8270(2 hexachloroethane 67-72-! _ 49.9 300_ 35,__c_0

SVOCs/U.S.EPAMethod8270(2 isophorone 78-59-1 300 57 300 5.1E+05

SVOC.qU.S.EPAMethod8270(2 2-methylphenol 95-48-7 300 45=2 300 3.1E+06

SVOCs/U.S.EPAMethod8270C 4-methylphenol 106-44-5 300 46.4 300 3.1E+05

SVOCs/U.S.EPAMethod8270C 2-nitroaniline 88-74-4 2,000 62.4 2,000 1.8E+05

SVOC_.s/U.S.EPAMethod8270(2 3-nitroaniline 99-09-2 2,000 61.1 2,000 18,000
SVOCs/U.S.EPAMethod8270(2 4-nitroaniline 100-01-6 2,000 72.8 2,000 23,000

SVOCs/U.S.EPAMethod8270(2 nitrobenzene 98-95-3 300 49.8 300 20,000
SVOCMU.S.EPAMethod8270C 2-niu'ophenol 88-75-5 300 47.8 300 m

SVOCs/U.S.EPAMethod8270(2 4-nilrophenol 100-02-7 2,000 59.8 2,000

SVOCs/U.S.EPAMethod8270C N-nitrosodi_thylamine 62-75-9 2,000e 87.4 2,000e 9.5e
SVOCs/U.S.EPAMethod8270(2 N-nitrosodi-n-propylamine 621-64-7 30ff 54.9 300e 69e

SVOCMU.S.EPAMethod8270(2 N-nitrosodiphenylamine 86-30-6 300 50.6 300 99,000

SVOCs/U.S.EPAMethod8270C pentachlomphenol 87-86-5 2,000 58.7 2,000 3,000

SVOCs/U.S.EPAMethod8270(2 phenol 108-95-2 300 43.0 300 1.8E+ff7

SVOCs/U.S.EPAMethod8270(2 pyddine 110-86-1 300 110 300 61,000
SVOCs/U.S.EPA Method 8270(2 2,4,5-lrichlorophenol 95-95-4 300 60.1 300 6.1E+06

SVOCs/U.S.EPAMethod8270C 2,4,6-1xichlorophenol 88436-2 300 48.3 300 6,100
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QAPP Work,sheet 15 - Soil (continued)

Anab
Project Method Method Project

Quantitation Detection Reporting Action
CAS Ia_€ lan_t_ L_t" L_

AnalyticalGroup Analyte Number (V_g/kg) (Vqg/kg) (pg/kg) (t_g/kg)

PAHs/U.S.EPAMethod8270C SIM acenaphthene 83-32-9 5 1_22 5 3.7E+06

PAHs/U.S.EPAMeth(xt8270C SIM acenaphthylene 208-96-8 5 1.29 5 m
PAHs/U.S.EPAMethod8270C SIM anthracene 120-12-7 5 1.09 5 2.2E+07

PAHs/U.S.EPAMethod8270C SIM benz_a)anthracene 56-55-3 5 1.81 5 620

PAHs/U.S.EPAMethod8270C SIM benzo(a)pyrene 50-32-8 5 1.37 5 62
t ,.... 5 ! a_ 5 ,-,,nPA_HsBJ°S.EPAMethod8270CS!M _t_---._co)fluoranL__.. '_n<_oo_,_ • .jj vo_

PAHs/U.S.EPAMethod8270C SIM benzo(k)fluoranthene 207-08-9 5 1.84 5 380

PAHs/U.S.EPAMethod8270C SIM benzo(g,h,i)perylene 191-24-2 5 1.52 5 m

PAHs/U.S.EPAMethod8270C SIM chrysene 218-01-9 5 1.68 5 3,800
PAHs/U.S.EPAMethod8270C SIM dibenz(a,h)anthracene 53-70-3 5 1.37 5 62
PAHs/U.S.EPAMethod8270C SIM fluoranthene 206-44-0 5 1.88 5 2.3E+06

PAHs/U.S.EPAMethod8270C SIM fluorene 86-73-7 5 1.37 5 2.7E+06

PAHs/U.S.EPAMethod8270C SIM indem(1,2_3-cd)pyrene 193-39-5 5 1.98 5 620

PAHs/U.S.EPAMethod8270C SIM 2-methylnaphthalem 91-57-6 5 0.8 5 m

PAHs/U.S.EPAMethod8270C SIM naphthalene 91-20-3 5 0.886 5 1,700

PAHs/U.S.EPAMethod8270C SIM phenanthrene 85-01-8 5 1.70 5

PAHs/t].S.EPAMethod8270C SIM pyrene 1294)0-0 5 1.56 5 2.3E+06

PCBs/U.S.EPAMethod8082 Aroclor1016 12674-11-2 100 9.8 100 220

PCBs/U.S.EPAMethod8082 Aroclor1221 11104-28-2 200 5.5 200 3,900
PCBs/U.S.EPAMethod8082 Aroclor1232 11141-16-5 100 4.0 100 220

PCBs/U.S.EPAMethod8082 Amcl_ 1242 53469-21-9 100 2.6 100 220
PCBs/U.S.EPAMethod8082 Aroclor1248 12672-29-6 100 1.4 100 220

PCBs/U.S.EPAMethod8082 Aroclor1254 11097-69-1 100 1.6 100 220

PCBs/U.S.EPAMethod8082 Aroclor1260 11096-82-5 100 3.6 100 220
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QAPP Worksheet 15 - Soil (continued)

Project Method Method Project
Quantitation Detection Reporting Action

CAS L_t" Limitb IJndt" Umif
AnalyticalGroup Analyte Number (gg/kg) (/_/kg) (l_g/kg) Otg/kg)

Me,,talsf/U.S. EPAMethod6010B aluminum 7429-90-5 10,(XX) 4,011 10,000 7.6E+07

Metalsf/U.S.EPAMethod6010B antimony 7440-36-0 500 207 500 31,000
Metalsf/U.S. EPA Method6010B arsenic 7440-38-2 500e 174 500e 62e

Metalsf/U.S. EPA Method601013 barium 7440-39-3 500 47 500 5.4E+06

]_'[e,talsf/U.S. EPA Method6010B beryllium 744041-7 200 44 200 1.5E+05

Me,,talsf/u.s. EPA Method6010B _um 7,1_K_4_.3-9 _ 28 500_ 37,000

Melalsf/U.S. EPA Method6010B chromium(total) 7440-47-3 500 29 500 2.1E+05

Metalsg/U.S.EPAMethod7196A chromium(hexavalent) 18540-29-9 200 60 200 30,(XX)
Me.talsf/IJ.S.EPAMethod6010B cobalt 7440-48-4 500 51 500 9.0E+05

Metalsf/u.s. EPA Method6010B copper 7440-50-8 500 94 500 3.IE+06

Metalsf/U.S. EPA Method6010B iron 7439-89-6 5,000 1,632 5,000 2.3E+07
Metalsf/U.S.EPA Method6010B lead 7439-92-1 500 92 500 1.5E+05

Metalsf/U.S.EPAMethod6010B manganese 7439-96-5 500 130 500 1.8E+06

MotalSfFLl.S. EPA Method7470/7471A mercury 7439-97-6 100 16.9 100 23,000
Motalsf/u.s. EPA Method6010B nickel 74404)2-0 500 68 500 1.6E+06

Metalsf/U.S. EPA Method601013 selenium 7782-49-2 500 244 500 3.9E+05

MetalsfFLl.S. EPA Method6010B silver 7440-22-4 100 36 100 3.9E+05

MeJalsf/u.S. EPA Method6010B thallium 7440-28-0 2,000 206 2,000 5,200

MetaLsf/u.s. EPA Method601013 vanadium 7440-62-2 500 56 500 78,000

Mctalsf/u.s. EPA Method6010B zinc 7440-66-6 5,0(X) 1,145 5,000 2.3E+07

Cyanide/U.S.EPA Method9010B cyanide 57-12-5 500 280 500 1.2E+06

Radium(226 and228)/ radium 7440-14-4 -- -- -- 0.5 pCi/g
U.S.EPA Method901.1
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QAPPWorksheet15- Soil(continued)

Notes:
• projectquantitationlimitvaluesarethesameastheanaiylJcalmethodreportinglimitvaluesusedbytheanaly_callaboratory
b basedontheAgricultureandPdorityPogutantslaboratories,Inc.,mostcurrentmethoddetectionlimitstudies
€ projectactionlimitvaluespresentedarethelowerofU.S.EPAorCalifomia-mo(_valuesoftheresidentialorindustdalPRGssummarizedin

Table2-2oftheSamplingandAnalysisPlan;valuespresentedareusedasconservativetoolstodelineatenatureandextentofcontamination;Water
BoardESLs(RWQCB2005)usedforTPH

d dashindicatesnovalueestablished
• boldtypeindicatesanalyteswithprojectaclionlimitvaluescurrentlybelowtheprojectquanUtationlimitandanalyticalmethodrepo_nglimitvalues;the

projectquantitationlimitvaJueswillbeusedasthedecisionthreshold
f calcium,magnesium,potassium,andsodiumarenotincludedinthelistofmetalsbecausetheseanalytesareconsideredessentiRI

nutrientsratherthanpotentialcontaminants

Acronyms/AbbreviaUons:
CAS- Chomk_AbstractsService
ESL- EnvironmerdaJScroerdngLevel
ICP- induclivolycoupledargonplasma
pg/kg- microgramsperkilogram
NA- notapplicable
PAll- polynucleararomatichydrocad0on
pCi/g- picocudespergram
PRG- preliminaryremediationgoal
RWQCB-RegionalWaterQualityControlBoard
SVOC- sernivolalJleorganiccompound
TPH- totalpetroleumhydrocarbons
U.S.EPA- UnitedStatesEnvironmentaJProtectionAgency
VOC- volatileorganiccompound
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QAPPWorksheet15- Water
ReferenceLimits for Water

Project Method Method Project
Quanfltation Detection Reporting Action

CAS l.amlt' Li_P _ Limi_
AnalyticalGroup Analyte Number (Mg/L) (Mg/L) (l_g/L) Q.qg/L)

VOCs/U.S.EPAMethod8260B acetone 67-64-1 2 0.95 2 700 (ESL)
VOCs/U.S.EPAMethod8260B benzene 71-43-2 0.5 0.16 0.5 1

VOCs/U.S.EPAMethod8260B bromobenzene 108-86-1 0.5 0.16 0.5 ___d

VOCs/U.S.EPAMethod8260B bromochlommethane 74-97-5 0.5 0.15 0.5 n

VOCs/U.S.EPAMethod8260B bromodichloro_ 75-27-4 0.5 0.14 0.5 17

VOCs/U.S. EPA Method8260B bronx)form 75-25-2 0.5 0.14 0.5 100

VOCs/U.S. EPA Method8260B bromomethane 74-83-9 0.5 0.24 0.5 9.8(ESL)

VOCs/U.S.EPAMethod8260B 2-butanone 78-93-3 2 0.60 2 4,200(ESL)
VOCs/U.S.EPA Method8260B n-butylbenzene 104-51-8 0.5 O.15 0.5

VOCs/U.S.EPAMethod8260B sec-butylbenzene 135-98-8 0.5 0.12 0.5 --

VOCs/U.S.EPAMethod8260B tert-butylbenzene 98-06-6 0.5 0.13 0.5
VOCs/U.S. EPA Method8260B carbondisulfide 75-15-0 0.5 0.20 0.5

VOCs/U.S.EPA Method8260B carbontetraehloride 56-23-5 0.5 0.10 0.5 0.5
VOCs/U.S.EPA _ 8260B chlorobenzene 108-90-7 0.5 0.21 0.5 70

VOCs/U.S.EPA Method8260B chloroethane 75-00-3 1 0.21 0.5 12(_L)
VOCs/U.S.EPA Method 8260B chloroform 67-66-3 0.5 0.16 0.5 i00

VOCs/U.S.EPA Method8260B 1--chkx'ohexane 544-10-5 0.5 0.17 0.5 --

VOCs/U.S.EPAMethod8260B chloromethane 74-8%3 0.5 0.31 0.5 2.7 (F_,SL)
VOCs/U.S.EPAMethod8260B 2-dalorotoluene 95-49-8 0.5 0.14 0.5

VOCs/U.S.EPAMethod 8260B 4--chlorotoluene 106-43-4 0.5 0.13 0.5

VOCs/U.S.EPA Method 8260B dibromochk_-omethane 124-48-1 0.5 0.19 0.5 13

VOCs/U.S.EPAMethod8260B 1,2-dibromo-3-chloropropane 96-12-8 2 0.76 2 0.2
VOCs/U.S.EPAMethod8260B 1,2-dibromoethane 106-93-4 0.5 0.20 0.5 0.5
VOCs/U.S.EPAMethod 8260B dibromomethane 74-95-3 0.5 0.20 0.5
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QAPP Worksheet 15 - Water (continued)

AnalyticalAnalytical
Project Method Method Project

Quantitation Detection Reporting Action
CAS Limit" Limitb Limit" Limit€

Analytical Group Analyte Number (pg/L) (pg/L) (pg/L) (pg/L)

VOC_U.S. EPAMethod8260B 1_-dichlorobenzene 95-5001 0.5 0.17 0.5 600

VOCs/U.S.EPAMethod8260B 1,3-dichlorobenzene 541-73-1 0,5 0.11 0.5 960

VOCs/U.S.EPAMethod8260B 1,4-dichlorobenzene 106-46-7 0.5 0.19 0.5 5

VOCs/U.S.EPAMethod8260B dichlorodifluommethane 75-71-8 0.5 0.19 0.5
VCV3_s/U.S.EPAMethod8260B l,l-dichlorocthanc ,= _A_ ,, ,,,,., .,_-o 0.5 " = 5" U.£_ u.J

VOCs/U.S. EPAMethod8260B 1,2-dichloroethane 107-06-2 0.5 0.14 0_5 0.5
VOCs/U.S.EPAMethod8260B 1,l-dichloroethene 75-35-4 0.5 0.30 0.5 6

VOCs/U.S.EPAMethod8260B cis-1_2-dichloroethene 156-59-2 0_5 0.16 0_5 6

VOCs/U.S.EPAMethod8260B trans-l_-dichlome,thene 156-60-5 0.5 0.19 0.5 10

VOCs/U.S. EPAMethod8260B 1,2-dichloropropane 78-87-5 0.5 0.17 0.5 5

VOCs/U.S. EPAMethod8260B 1,3-dichlorolxopane 142-28-9 0.5 0.17 0.5

VOCs/U.S.EPAMethod8260B 2_-dichlompmpane 594-20o7 0.5 0_, 0.5

VOCs/U.S. EPAMethod8260B l,l-dichloropmpene 563-58-6 0.5 0.2 0.5

VOCs/U.S. EPAMethod82.60B cis-1,3-dicld_ne 10061-01-5 0.5 0.15 0.5 0.5
(totalDCP)

VOCs/U.S.EPAMethod8260B trans-l,3-dichloropropene 10061-02-6 0.5 0.18 0.5 0.5
(totalDCP)

VOCs/U.S.EPAMethod8260B ethylbenzene 100-41-4 0.5 0.23 0.5 300
VOCs/U.S.EPAMethod8260B hexacldorobutadiene 87-68-3 0.5 0.19 0.5 0.21 (ESL)
VOCs/U.S.EPAMethod8260B 2-hexanone 591-78-6 5 0.92 5

VOCs/U.S.EPAMethod8260B isopropylbenzenc 98-82-8 0.5 0.16 0.5

VOCs/U.S.EPA_ 8260B p-isopropyltoluene 99-87-6 0.5 0.12 0.5
VOCs/U.S. EPAMethod8260B methylenechloride 75-09-2 1 0.35 1 590

VOCs/U.S.EPAMethod8260B 4-methyl-2-pentanone 108-10-1 5 1.9 5

VOCs/U.S.EPAMethod8260B n-prowlbenzene 103-65-1 0.5 0.21 0.5
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QAPP Worksheet 15 - Water (continued)

AnalyticalAnalytical
Project Method Method Project

Quantitation Detection Reporting Action
CAS Limit= Limitb Limit= Limit€

Analytical Group Analyte Number (ttg/L) ($tg/L) Qtg/L) (rig/L)

VOCs/U.S.EPAMethod8260B styrene 100-42-5 0.5 0.25 0.5 100

VOCs/U.S.EPAMethod8260B 1,1,1,2-tewachloroethane 630-20-6 0.5 0.13 0.5 1.3 (ESL)
VOCs/U.S.EPAMethod8260B 1,1,2,2-teWachloroethane 79-34-5 0.5 0.27 0.5 1

VOCs/U.S.EPAMethod8260B te.a'achloroethene 127-18-4 0.5 0.15 0.5 3.3
VOCsDJ.S.!_DA.Method8260B "-'uuiu_l_..... i08-88-3 0.5 0. i7 0.5 i50

VOCs/U.S.EPA Method 8260B 1,2,3-tfichlorobenzene 87-61-6 0.5 0.29 0.5 m

VOCs/U.S.EPA Method 8260B 1,2,4-lrichlombenzene 120-82-1 0.5 0.21 0.5 5

VOCs/U.S.EPA Method 8260B 1,1,l-trichlccoethane 71-55-6 0.5 0.14 0.5 200

VOCs/U.S.EPA Method8260B 1,1,2-1richlomethane 794D-5 0.5 0.20 0.5 5

VOCs/U.S.EPAMethod8260B Irichloroe_ 79-01-6 0.5 0.16 0.5 5

VOCs/U.S.EPAMethod8260B Irichlorofluoromethane 75-69-4 0.5 0.24 0.5 150

VOCs/U.S.EPAMethod8260B 1,2,3-trichloropropane 96-18-4 2 0.39 2 m

VOCs/U.S.EPA M__thod8260B 1_2,4-_ylbenzene 95-63-6 0.5 0.19 0.5
VOCs/U.S.EPA Method 8260B 1,3,5-aimethylbenzene 108-67-8 0.5 0.12 0.5

VOCs/U.S.EPAMethod8260B 2,2,4-lrimcthylpentane 540-84-1 2 0.67 2

VOCs/U.S.EPAMethod8260B vinylchloride 75-01.4 0.5 0.23 0.5 0.5

VOCs/U.S.EPA Method 8260B xylene,o- 95-47-6 0.5 0.19 0.5 1,750 (total
xylene,s)

VOCs/U.S.EPAMethod8260B xylenes,re-,p- 108-38-3/ 0.5 0.19 0.5 1,750 (total
106-42-3 xylenes)

TPH/U.S. EPA Methods8015-M & 8015B-M diesel NA 50 40.4 50 100 (ESL)

TPH/U.S. EPA Methods8015-M & 8015B-M gasoline NA 100 8.6 100 100 (ESL)

TPH/U.S. EPA Methods8015-M & 8015B-M JP-5 NA 50 33 50 100 (ESL)

TPH/U.S. EPA Methods8015-M & 8015B-M motoroil NA 500_ 106" 500_ 100_(ESL)
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QAPP Worksheat 15 -Water (continued)

Analyacal
Project Method Method Project

Quanfitation Detection Reporting Action
CAS Iamlt" Limitb Limit" Limit_

AnalyticalGroup Analyte Number (l_g/L) (lag/L) (lag/L) (pg/L)

SVOCs/U.S.EPAMethod8270(2 aniline 62-53-3 l0 7.0 10 D

SVOCs/U.S.EPAMethod8270C benzoicacid 65-85-0 10 1.0 10 m

SVOCs/U.S.EPA Method8270C benzylalcohol 100-51-6 10 2.0 10

SVOCs/U.S.EPAMethod8270C bis(2-chloroethoxy)methane 111-91-1 10 2.4 10

o • _ v.o. EP_ Method8,_,0C bis(2-clfloroethyl)ether 111-444 2.2 U.D_AU AU

SVOCs/U.S.EPAMethod8270(2 bis(2-chloroisopropyl)ether 39638-32-9 10 2.0 10 65,000

SVOCs/U.S.EPAMethod8270C bis(2-ethylhexyl)phthalate 117-81-7 10' 2.9 10* 2.2*

SVOCs/U.S.EPAMethod8270C 4-bromophenylphenylether 101-55-3 10 2.6 1O
SVOCs/U.S.EPAMethod8270C butylbenzylphthalate 85--68-7 10 2.8 10 1,900
SVOCs/U.S.EPAMethod8270(2 carbazole 86-74-8 10 3.3 10 --

SVOCs/U.S.EPAMethod8270(2 4-chloroanilim 106-47-8 10e 2.7 10e 5e (ESL)

SVOCs/U.S.EPAMethod8270(2 4-chloro-3-methylphenol 59-50-7 10 2.6 10 --

SVOCs/U.S.EPAMethod8270C 2-chloronaphthalene 91-58-7 10 2.6 10 1,600

SVOCs/U.S.EPAMethod8270(2 2-chlorophenol 95-57-8 10 2.0 10 150
SVOCs/U.S.EPAMethod8270C 4-chkax)phenylphenylether 7005-72-3 10 2.6 10 --
SVOCs/U.S.EPAMethod8270(2 dibenzofuran 132-64-9 10 2.4 10

SVOCs/U.S.EPAMethod8270C 3,3'-dichlorobenzidine 91-94-1 25_ 3.0 25* 0.028_

SVOCs/U.S.EPAMethod8270(2 2,4.-dichlol"ophenol 120-83-2 10 2.5 10 290

SVOCs/U.S.EPAMethod8270C diethylphthalate 84-66-2 10 3.0 10 44,000

SVOCs/U.S.EPA Method8270C 2,4-dimethylphenol 105-67-9 10 2.4 1O 850

SVOCs/U.S.EPAMethod8270C dimethylphthalate 131-11-3 10 2.9 10 1.1E+06

SVOCs/U.S.EPAMethod8270C di-n-butylphthalate 84-74-2 10 3.2 10 4,500

SVOCs/U.S.EPAMethod8270C di-n-octylphthalate 11%84-0 10 2.6 10

SVOCs/U.S.EPA Method8270(2 4,6-dinitro-2-methylphenol 534-52-1 25 2.2 25 280

SVOCs/U.S. EPA Method8270C 2,4-dinitrophcool 51-28-5 25 1.8 25 5,300
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QAPP Worksheet 15 - Water (continued)

Analyacal Analyt
Project Method Method Project

Quantitatien Detection Reporting Action
CAS Lin_t" LhnRb Limit' Ltn_t_

AnalyticalGroup Analyte Number (gg/L) (gg/L) (lag/L) (gg/L)

SVOCs/U.S.EPA Method8270C 2,4-dinilrotoluene 121-14-2 10" 2.7 10" 3Ae

SVOCs/U.S.EPA Method8270(2 2,6-dinitrotoluene 606-20-2 10 2.7 10 --

SVOCs/U.S.EPAMethod8270C 1,4-dioxane 123-91-1 1 0.162 1 3

SVOCs/U.S.EPAMethod8270C hexachlorohenzen¢ 118-74-1 10" 2.7 10" 0.00029'
SVOCs/U.S.EPA Me_aod8270C hexachiorobutadiene t_7-_-3 10 0.9 10 18

SVOCs/U.S.EPAMethod8270C hexachlorocyclopentadiene 77-47-4 10 0.8 10 50
SVOCs/U.S.EPAMethod8270(2 hexachloroethane 67-72-1 10" 0.8 10" 3.3e

SVOCs/U.S.EPA Method8270C isophorone 78-59-1 10 2_5 10 960

SVOCs/U.S.EPAMethod8270(2 2-methylphenol 95-48-7 10 1.9 10 m

SVOCs/U.S.EPAMethod8270(2 4-methylphenol 106-44-5 1O 1.7 10
SVOCs/U.S.EPA Method 8270(2 2-nitroaniline 88-744 25 2.4 25 --

SVOC.VU.S.EPAMethod8270C 3-nitroaniline 99439-2 25 3.0 25

SVOCs/U.S.EPAMethod8270(2 4-nitroaniline 100-01-6 25 2.5 25

SVOCs/U.S.EPAMethod8270(2 nilrohenzene 98-95-3 10 2.1 10 690

SVOCs/U.S.EPAMethod8270C 2-nitrophenol 88-75-5 10 2.1 10
SVOCs/U.S.EPAMethod8270(2 4-nitrophenol 100-02-7 25 0.8 25

SVOCs/U.S.EPA Method 8270C N-niaosodimethylamine 62-75-9 25* 1.7 25* 3e
SVOCs/U.S.EPAMethod8270C N-nitrosodi-n-propylamine 621-64-7 10" 2.2 10' 0.51€

SVOCs/U.S.EPAMethod8270(2 N-nitrosodiphenylamine 86-30-6 10" 2.7 10" 6e

SVOCs/U.S.EPA Method8270(2 pentachlorophenol 8%86-5 25"e 2.8 25e 1e

SVOCs/U.S.EPAMeth_ 8270(2 phenol 108-95-2 10 1.0 10 1.7F.+06

SVOCs/U.S.EPA Method8270(2 pyddine 110-86-1 50 5.0 50

SVOCs/U.S.EPA Method8270C 2,4,5-1richlorophenol 95-95.4 10 2.3 10

SVOCs/U.S.EPA Method8270(2 2,4,6-a'ichlorophenol 884)6-2 10" 2.5 10" 2.4e
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QAPP Worksheet 15- Water (continued)

/,.d ad /,,d,jUd
Project Method Method Project

Quantitation Detection Reporting Action
CAS Umi¢ lalmP Lk.Jt" Limit_

AnalyticalGroup Analyte Number (pg/L) Q_/L) QJg/L) (Rg/L)

PAHs/U.S.EPAIv_tt_ 8270CSIM a_naphthcm 83-32-9 0.2 0.0612 0.2 990

PAHs/U.S.EPAlv_thod 8270CSIM a_naphthylcm 208-96-8 0.2 0.05.57 0.2 30 (F.SL)

PAHs/U.S.EPAMethod82702 SIM anthrac_m 120-12-7 0.2 0.110 0.2 40,000
PAHs/U.S.EPAMethod8270C SIM benz(a)anthracene 56-55-3 0.2e 0.0689 0.2e 0.018e

P.A_T!sp T_ _ AMethod8270C S!M bcnz,o(a)pyrctm 50-32-8 02 = 0.0577 u._"* 0.018e
PAHs/U.S.EPAMealmd8270(2SIM benzo0_)fluoranthene 205-99-2 0.2e 0.0621 0.2= 0.018"

PAHs/U.S.EPAMethod8270(2SIM benz,o(k)fluoranthene 207-08-9 02 0.0947 0.2e 0.018'

PAHs/U.S.EPAMethod8270C SIM taenzo(g,_)perylene 191-24-2 0.2e 0.0785 0.2e 0.1e(E,SL)

PAHs/U.S.EPAMethod8270C SIM chrysene 218-01-9 0.2e 0.0837 0.2' 0.018e

PAHs/U.S.EPAMethod8270C SIM dibenz(a,h)anthracene 53-70-3 0.2e 0.0650 0.2= 0.01if'
PAHs/U.S.EPA Method8270CSIM fluoranthene 206-44-0 0.2 0.0823 0.2 140

PAHs/U.S.EPAMethod8270(3SIM fluorene 86-73-7 0.2 0.0724 0.2 5,300

PAHs/U.S.EPAMethod8270C SIM indeno(1,2,3-cd)pyrene 193-39-5 0.2= 0.0644 0.2" 0.018"

PAHs/U.S.EPAMethod827(3(2SIM 2-methylnaphthalene 91-57-6 0.2 0.06 0.2 2.1 (ESL)

PAHs/U.S.EPAMethod8270C SIM naphthalene 91-20-3 0.2 0.0536 0.2 21 (ESL)

PAHs/U.S.EPA Method8270CSIM phenanthrene 85-01-8 0.2 0.0788 0.2 4.6 (ESL)

PAHs/U.S.EPAMethod8270CSIM p_,rene 129-00-0 0.2 0.0845 0.2 4,000
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QAPPWorksheet 15 - Water (continued)

AnalyticalAnalytical
l_-oject Method Method Project

Quanfitation Detection Reporting Action
CAS Limit_ Limit_ Limita Limit_

Analylical Group Analyte Number (ttg/L) (pg/L) (pg/L) (pg/L)

PCBs/U.S.EPAMethod8082 Aroclor1016 12674-11-2 0.2_ 0.12 0.2e 0.000064e

PCBs/U.S.EPAMethod8082 Aroclor1221 11104-28-2 0.4€ 0.08 0.4© 0.000064_
PCBs/U.S.EPA Method8082 Aroclor1232 11141-16-5 0.2e 0.12 0.2€ 0.000064e

PCBs/U.S.EPA Method8082 Aroclor1242 53469-21-9 0.2e 0.12 0.2e 0.000064€
PCBs,q.LS.EPA,Method8082 Aroclor1248 i2672-29-6 0_ 0.09 0.2" 0.000064"

PCBs/U.S.EPA Method8082 Aroclor1254 11097-69-1 0.2e 0.20 0.2e 0.000064e

PCBs/U.S.EPA Method8082 Aroclor1260 11096-82-5 0.2e 0.09 0.2€ 0.000064e

Dissolved Crase,qU.S. EPA RSK Method various various NA NA NA NA
175f

MetalsfAJ.S.EPAMethod6010B aluminum 7429-90-5 I00 19.3 100 1,000

MetalsfAJ.S.EPAMethod6010B antimony 7440-36-0 5 1.84 5 6
Metalsf/u.s. EPAMethod6010B arsceic 7440-38-2 b"e 2.45 b"e 0.14€

MetalsfAJ.S. EPA Method601013 barium 7440-39-3 5 0.75 5 1,0(30

Mctalsf/U.S.EPA Method6010B beryllium 7440-41-7 2 0.24 2 4
Me.talsf/U.S. EPA Method6010B _lmium 744043-9 5 0.51 5 5

Me,_alsf/U.S. EPA Method6010B chromium(total) 7440-47-3 5 1.37 5 50
Metalsf/U.S. EPA Method7196A chromium(hexavalent) 18540-29-9 20 6 20 2
Metalsr/U.S.EPA Method6010B cobalt 7440-48-4 b_ 0.63 5e 34:(ESL)

Metalsf/U.S.EPA Method6010B copper 7440-50-8 b"e 0.97 5e 3.1e
MetalsfAJ.S. EPA Method6010B iron 7439-89-6 50 25.8 50 m

MetalsfAJ.S.EPAMethod6010B ICP lead 7439-92-1 5 1.85 5 8.1

MeAalsf/U.S. EPA Method 6010B manganese 7439-96-5 5 I_23 5 m

Metalsf/U.S.EPAMethod7470/7471 mercury 7439-97-6 0.2e 0.041 0.2_ 0.02_

Me,talsf/u.s. EPA Method1631 mercury 7439-97-6 0.0004 0.00015 0.0004 0.025
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QAPP Work,sheet 15 - Water (continued)

A.alytJ_ A_eyti_
Project Method Method Project

Quantitation Detection Reporling Action
CAS l._d¢ LhniP IAmi¢ Llndt_

AnalyticalGroup Analyte Number (i_/L) (pg/L) (p_/L) (tg/L)

MetslsfKI.S.EPAMethod6010B nickel 7440-02-0 5 3.61 5 8.2

Metalsffu.s.EPAMethod6010B selenium 7782-49-2 5 3.17 5 50

MetalsffLl.S. EPA Method6010B silver 7440-22-4 1e 0.73e 1e 0.19e(ESL)
Metalsf/U.S.EPAMethod6010B thallium 7440-28-0 5e 1.97 5e 0.47e
M;'U S EPAMethod 6010B vm"mdium ,7,4,440.6____ € _n. _ 1€ _ .• • J JL,JJ _r-,_L,)

Metalsr/U.S.]_A Method60105 zinc 7440-66-6 50 2.3 50 81

GeneralChemistryP_f/ various various NA NA NA NA
U.S.EPAMethods160.1,
300 series,310.1,376.2, and415.1

Cyanide/U.S.EPAMethod901013 cyanide 57-12-5 10e 5.1g 10e 1e

Radium/U.S.EPAMethods903.1 radium-226andradium-228 13982-63-3 1 pCi/L NA I pCi/L 5 pCi/L
and904.0 and

15262-20-1

Notes:
" projectquantitaUonlimitvaluesarethe sameastheanalyticalmethodreportinglimitvaluesusedbytheanalyticallaboratory
b basedontheAgricultureandPdorityPollutantsLaboratories,Inc.,mostcurrentmethoddetectionlimitstudies
c projectactionlimitvaluespresentedarethelowerofMCL,CTR,orNRWQCvaluessummarizedinTable2-2 oftheSamplingandAnalysisPlan;values

presentedareusedas conservaUvetoolstodelineatenatureandextentofcontaminaUon;WaterBoardESLs(RWQCB2005)usedforTPHandfor
analytasforwhichnoMCL,CTR orNRWQCvaluesareavailable.

e dashindicatesnovalueestablished
* boldtypeindicatesanalyteswithprojectactionlimitvaluescurrentlylessthantheprojectquantitationlimitandanalyticalmethodreportinglimitvalues;

projectquantitaUonlimitvalueswillbeusedasthedecisionthreshold
f dissolvedgasesarenotincludedinthistablebecausetheseanalytesareindicatorsofnaturalattenuaUonratherthanpotentialcontaminants;calcium,

magnesium,potassium,andsodiumarenotincludedinthelistofmetalsbecausetheseanalytesareconsideredessentialnutrientsratherthanpotential
contaminants;generalchemistryparametersarenotincludedinthistablebecausetheyareindicatorsofgroundwaterchemistryratherthanpotenUal
contaminants
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QAPPWorksheet15- Water(continued)

Acronyms/Abbreviations:
CAS- ChemicalAbstractsService
CTR-CalifomiaToxicsRule
DCP- dichloropropene
ESL- environmentatscreeninglevel
ICP- inductivelycoupledargonpla_sma
I_g/kg- microgramsperkilogram
pg/L- microgramsperliter
NA- notapplicable
PAll- polynucleararomatichydrocarbon
PCB- polyohlodnatedbiphenyl
pCi/L- picocudesperliter
NRWQC- (U.S.EPA)NationalRecommendedWaterQualityCdtada
RSK- RobertS. KerrEnvironmentalLaboratory,Inc.
RWQCB- RegionalWaterQualityControlBoard
SVOC- semivolatileorganiccompound
VOC- volatileorganiccompound
TPH- totalpetroleumhydrocarbons
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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QAPPWorksheet18
SamplingLocations/IDs,SampleDepths,SampleAnalysesandSamplingProceduresI

Depth
Sampling Location/IDNumber Matrix (feetbgs) AnalyticalGroup Sampling SOP Reference2

New wells west of Building 5 Soil TBD3 Geotechnicalanalysis4 SOP 4 andSAPSections
[M05-13, L05-01] 2.1.2 and2_.1

New wells west of Building 5 Groundwater 10-15, 25-30 5035A/8260B,8015-M,8015B-M,8270C, 8270C SIM,8082, SOP 8 and SAPSections
[M05-13, L05-01] 6010B/7000,7196A, 1631,9010B,160.1,generalwaterqualityanalysis4 2.1.8, 2.1.9, and2.2.2

New wells westof Building 5, Groundwater 25-30,60-70 5035A/8260B,8015-M,8015B-M,8270C, 8270C SIM,8082, SOP 8 andSAP Sections
tmjaccn[to eXlsungwell 2.1.8, 2.1.9, and2.2.2UU L U, DI I t.8.AI, I t _nJ/1_ L U.31 t _LUDt JLUU.Lt _UIIUFdl WitkUI- qu_ulty iiIli_y-_l_

M05-02[L05-02,D05-091

ExistingwellwestofBuilding5 Groundwater 10-15 5035A/8260B,8270C(l,4-dioxaneonly),6010B/7000,7196A,1631, SOP 8 andSAP Sections
[M05-02s] 9010B 2.1.8,2.1.9,and2.2.2

New wells west of Building 5 Groundwater 10-15, 25-30 5035A/8260B,8015-M,8015B-M,8270C,8270C SIM18082, SOP 8 andSAP Sections
[M05-14, L05-03] 6010B/7000,7196A, 1631, 9010B1160.1,generalwaterqualityanalysis 2.1.812.1.9, and2.2.2

Existing wells west of Groundwater 10-15,60-70 5035A/8260B, 8015-M,8015B-M,8270C (1,4-dioxaneonly), SOP 8 andSAP Sections
Building5 6010B/7000,7196A,1631,9010B 2.1.8,2.1.9,and2.2.2
[M05-06s,D05-03s]

New wells inside Building 5 Soil TBD Geotechnicalanalysis SOP4 andSAP Sections
[M05-15, L05-04] 2.1.2 and2.2.1

New wells insideBuilding 5 Groundwat_ 10-15, 25-30 5035A/8260B,8015-M,8015B-M,8270C,8270C SIM,8082, SOP 8 andSAP Sections
[M05-15, L05-04] 6010B[/000,7196A, 9010B, 160.1,gen_'alwaterqualityanalysis 2.1.8, 2.1.9, and2.2.2

Existingwell inside of Groundwate_ 60-70 5035A/8260B,8270C (1,4-dioxaneonly), 6010B[7000,7196A, 9010B; SOP 8 andSAP Sections
Building 5 generalwaterqualityanalysis 2.1.8, 2.1.9, and2.2.2
[D05-04s]

New wells east of Building 5 Soil TBD Geotechnicalanalysis SOP 4 and SAP Sections
[M05-16, L05-05] 2.1.2 and 2_,.1
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/ID Number Matrix (feetbgs) AnalyticalGroup SamplingSOP Reference2

New wells east of Building 5 Groundwater 10-15,25-30 5035A/8260B,8015-M,8015B-M,8270C,8270C SIM,8082, SOP8 andSAPSections
[M05-16, L05-05] 6010B/7000,7196A, 90lOB, 160.1,_,eneralwaterqnalityanalysis 2.1.8,2.1.9, and? ? 9

Existingwells northof Groundwater 10-15 5035N8260B, 8270C (1,4-dioxaneonly),6010B/7000,7196A, 901013 SOP8 andSAP Sections
Building5 2.1.8,2.1.9, and2.2.2
[M05-01]

Existingwells northof Groundwater 10-15,60-70 5035A/8260B, 8015-M,8015B-M,8270C (1,4-dioxaneonly), SOP 8andSAP Sections
Building 5 601013/7000,7196A, 9010B;generalwater"qualityanalysis 2.1.8, 2.1.9,and2.2.2
[M05-09s,D05-01s]

Existing well southof Groundwater 10-15 5035A/8260B,8015-M, 8015B-M,8270C (1,4-dioxaneonly), SOP 8andSAP Sections
Building 5 6010B/7000,7196A, 9010B 2.1.8, 2.1.9,and2.2.2
[M05-03]

Existingwell south of Groundwater 10-15 5035N8260B, 8015-M,8015B-M,8270C (l,4-dioxaneonly), SOP 8andSAPSections
Building5 6010B/7000,7196A, 9010B 2.1.8, 2.1.9,and2.2.2
[400MJ-MW2 or 400MJ-MW3]

New well northeastof Building Groundwater 25-30 5035A/8260B,8015-M,8015B-M,8270C,8270CSIM,8082, SOP8 andSAPSections
5 adjacentto existing well 6010B/7000,7196A, 9010B,160.1,generalwaterqualityanalysis 2.1.8,2.1.9, and2.2.2M05-05
[I.05-06]

Existing wells northeast of Groundwater 10-15 5035A/8260B,8015-M, 8015B-M,8270C (1,4-dioxaneonly), SOP8 andSAPSections
Building 5 6010B/7000,7196A, 9010B,generalwaterqualityanalysis 2.1.8,2.1.9, and2.2.2
[M05-05s]

Existing wells northeast of Groundwater !0-!5, 60-70 5035N8260B, 8270C (l,4-dioxaae only),:-_IOB/7,000,7196A, 9010B, SOP 8 andSAPSections
Building 5 generalwaterqualityanalysis 2.1.8, 2.1.9,and2.2.2
[D05-05s]

Existing wells east of Building 5 Groundwater 10-15, 18- 5035A/8260B,8270C (1,4-dioxaneonly),6010B/7000,7196A, 901013 SOP 8andSAP Sections
[P-5-1-MW4S,P-5-1-MW41, P- 22, 25-30 2.1.8, 2.1.9,and2.2.2
5-1-MW4D]
New wells south of Building : Groundwater 10-15 5035A/8260B,8015-M, 8015B-M,8270C,8270(2SIM, 8082, SOP 8andSAP Sections
[M05-19, M05-20] 6010B/7000,7196A, 901013,160.1,_neral_wat_ qualityanalysis 2.1.8, 2.1.9,and 2.2.2

TBD6:Wells north and south of Groundwater 10-15 5035N8260B, 8015-M, 8015B-M,8270C,82713(2SIM,8082, SOP8 andSAP Sections
Building 2 6010B/7000,7196A, 9010B,160.1,generalwaterqualityanalysis 2.1.8, 2.1.9,and 2.2.2
[M05-17, M05-18]
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/ID Number Matrix (feetbgs) AnalyticalGroup Sampling SOP Reference2

AroundBuilding 2 Soil 0-43-5,2--4 5035A/8260B SOP4 andSAPSections
[EA2SBO1-BO2,EA2SB05-B07] 2.1.2and2.2.1

Around Building 2 Groundwatex 10-15, 25-30 5035A/8260B, 8270C (l,4-dioxaneonly) SOP8 andSAPSections
[EA2SB01-B07] 2.1.8,2.1.9, and2.2.2

Westernportionof EA 5 inside Soil 0-0.5,2-4 5035A/8260B SOP4 andSAP Sections
Building 5 2.1.2and2.2.1
[EA3SB01-B 11]

NearformerAST 005H Soil 0-0.5,2-4; 5035A/8260B,8015-M,8015B-M,8270(2,8270(2SIM,8082, SOP4 andSAP Sections
[EA3SB12] 4-6 6010B/7000,7196A, 9010B 2.1.2and2.2.1

Nearformer AST 005H Groundwater 10-15,25-30 5035A 8260B,8015-M,8015B-M,8270C,6010B/7000,7196A, 901013, SOP8 andSAP Sections
[EA3SB12] 160.1,903.1,904.0 2.1.8,2.1.9, and22.2

TBD: WithinVOC removal Soil 0-0.5,2-4 5035A/8260B SOP4 andSAP Sections
actionarea 2.1.2and2.2.1
[EA3SB13-B16]

EasternBuilding 5 Soil 0-0.5,2-4 5035A/8260B,6010B/7000 SOP4 andSAP Sections
[EA3SB17-SB27] 2.1.2and2.2.1

Along industrialwastewater Soil 0-0.5,2-4 5035A/8260B, 8270C,6010B/7000,7196A, 901013 SOP4 andSAP Sectiom
lines 2.1.2and2.2.1
[EA3SB28-B35]?
Along industrialwastewater Soil 0-0.5, 2-4 5035A/8260B, 8270C, 6010B/7000,7196A, 9010B, SOP4 andSAP Sections
lines 2.1.2and2.2.1
[EA3SB29, EA3SB40-41]

Along industrialwastewater Groundwater 10-15,25-30 5035A/8260B,8270C(1,4-dioxaneonly), 6010B/7000,7196A, 9010B, SOP8 andSAP Sections
lines 903.1,904.0 2.1.8,2.1.9, and2.2.2
[EA3SB29]

Along industrialwastewater Groundwater 10-15,25-30 5035A/8260B,8270C(l,4-dioxaneonly), 6010Bn000, 7196A, 901013 SOP8 andSAP Sections
lines 2.1.8,2.1.9, and2.2.2
[EA3SB40-41]

Along industrialwastewaterline, Soil 04).5;2-4 5035A/8260B, 8270C, 6010B/7000,7196A, 9010B, SOP4 and SAP Sections
formerlocation of cyanide 2.1.2and 2.2.1
eductorsump
[EA3SB42]
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/ID Number Matrix (feetbgs) AnalyticalGroup Sampling SOP Refereage 2

Along industrial wastewaterline, Groundwater 4-8 5035A/8260B,8270C(l,4-dioxaneonly),6010Bn000, 7196A, 9010B SOP 8 andSAP S_tions
formerlocationof cyanide 2.1.8, 2.1.9, and 2.2.2
eductorsump
[EA3SB42]

Along industrialwastewaterline, Groundwater 4-8 5035A/8260B,8270C(1,4-dioxaneonly), 6010Bn000, 7196A, 9010B SOP 8 andSAP Sections
formerlocation of chromium 2.1.8, 2.1.9, and2.2.2
eductorsump withinexcavated
area[EA3SB043]

Fotmdr-yfloordrains and reddish Soil 0-0.5,2-4 5035A/8260B,8270(2,827(3(2SIM, 8082,6010B/7000,7196A, 901013 SOP 4 andSAP Sections
dirtpile 2.1.2 and 2.2.1
[EA3SB36-B37]

Rubber shopformer chemical Soil 0-0.5, 2-4 5035A/8260B,8270C,8270CSIM,8082, 6010B/7000,7196A, 9010B SOP4 andSAP Sections
tanksand chemical mixing 2.1.2 and2.2.1
operations
[EA3SB38-B39]

AircraftMaintenanceLine Soil 0-0_5,2-4 5035A/8260B, 6010Bn000 SOP 4 andSAP Sections
[EA4SB01-B20;EA4SB23-B29] 2.1.2 and2.2.1
at least one location to be

adjacentto utilityvault andone 0.05;2-4; 5035A/8260B,8015-M, 8015B-M,8270C, 8270C SIM,8082,
location to be adjacent to aircraft 4-6 6010Bn000
tie-down structure

Battery Acid Shop [EA4SB21] Soil 0-0.5,2-4 5035N8260B, 6010B/7000,7i96A, 9010B SOP 4 and SAP Sections
2.1.2 and 2_..1

Battery Acid Shop [EA4SB21] Groundwater 10-15,25-30 5035A/8260B,8270C (1,4-dioxaneonly), 6010Bn000, 7196A, 9010B SOP 8 and SAP Sections
2.1.8, 2.1.9, and 2.2.2

Battery Acid Shop [EA4SB22] Soil 0-0.5, 2-4 5035A/8260B,6010B/7000,7196A,9010B SOP 4 and SAP Sections
2.1.2 and 2.2.1

EASSB01-B07 Soil 0-0.5,2-4 5035A/8260B SOP4 andSAP Sections
2.1.2 and 2.2.1
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/IDNumber Matrix (feetbgs) AnalyticalGroup Sampling SOP Referencez

EA5SB08 Soil 0-0.5, 2-4 5035A/8260B SOP4 and SAPSections
2.1.2 and2.2.1

EASSB09-Bl0 Soil 0-05, 2.4 5035A/8260B SOP4 andSAP Sections
2.1.2 and2.2.1

EA5SB11-B12 Soil 0-0.5,2.4 5035A/8260B SOP 4 andSAP Sections
2.1.2 and2.2.1

EA5SB13 Soil 0-0.5,2.4 5035A/8260B,6010Bn000, 7196A,901013 SOP4 andSAPSections
2.1.2 and2.2.1

EA5SB14-B16 Soil 0-0.5,2.4 5035N8260B, 601013/7000,7196A, 901013 SOP 4 and SAP Sections
2.1.2 and2.2.1

EA5SB17 Soil 0-0.5,2.4 5035A/8260B,6010Bn000, 7196A, 9010B SOP 4 and SAP Sections
2.1.2 and 2.2.1

EA5SB 17 Groundwater 10-15,25-30 5035A/8260B,8270C(1,4-dioxaneonly), 6010Bn000, 7196A, 9010B SOP 8 and SAP Sections
2.1.8, 2.1.9, and2.2.2

Along industrialwastewatetlines Soil 0-0.5,2.4 5035A/8260B,8270C,6010Bn000, 7196A, 901013 SOP4 and SAP Sectiom
[EA5SB18-B19! 2.1.2 and2.2.1
Along industrialwastewate_lines Groundwater 10-15,25-30 5035N8260B, 8270C(l,4-dioxaneonly), 6010Bn000, 7196A, 9010B SOP 8 and SAP Sections
[EA5SB18-B19] 2.1.8, 2.1.9, and2.2.2

EA5SB20-B21 Soil 0-0.5,2.4 5035A/8260B SOP4 and SAP Sections
2.1.2 and 2.2.1

EA6SB01-B08 Soil O-O.3,2-4; 5035Ai8260B,80i5-M, 80i5B-M, 8082 SOP4 and SAP Sections
4-6 2.1.2 and 2.2.1

EA6SB09 Soil 0-0.5, 2.4; 5035A/8260B,8015-M, 8015B-M,8082 SOP4 and SAP Sections
4-6 2.1.2 and 2.2.1

WithinBuilding6 Soft 0-0.5, 2.4 5035A/8260B,8270C,8082,6010Bn000 SOP 4 and SAP Sections
[IX3(D6SB01-B03] 2.1.2 and 2.2.1

DG034SB01 Soil 0-0.5, 2.4; 5035A/8260B,8015-M,8015B-M,8270C, 8082,6010Bn000 SOP 4 and SAP Sections
4-6 2.1.2 and 2.2.1

DG034SB01 Groundwater 10-15,25-30 5035A/8260B,8015-M,8015B-M,82713(2,8082,6010Bn000, 160.1 SOP 8 and SAP Sections
2.1.8, 2.1.9, and 2.2.2
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/ID Number Matrix (feetbgs) AnalyticalGroup SamplingSOP Reference2

WithinBuilding43 Soil 0-05, 2-4 5035A/8260B,8270C, 8082,6010Bn000 SOP4 andSAPSections
[[X3043SB01] 2.1.2and2.2.1
WithinBuilding43 Groundwate_ 10-15,25-30 5035A/8260B,8015-M,8015B-M,8270C,8082,6010Bn000, 1631 SOP8 andSAP Sections
[IX3043SB01] 2.1.8,2.1.9, and2.2.2
WithinBuilding44 Soil 0-0.5, 2-4 5035A/8260B,8270C, 8082,6010Bn000; 901.1 SOP4 andSAP Sections
_B01] 2.1_ and2.2.1
WithinBuilding44 Groundwater 10-15,25-30 5035N8260B, 8015-M,8015B-NL8270C,8082, 6010Bn000, 1631 SOP 8 andSAP Sections

[IX]044SB01] 2.1.8, 2:1.9,and __?.
WithinBuilding i02 Soil 0-0.5,2-4 5035A/8260B,8270C, 8082,6010Bn000 SOP4 andSAP Sections
[DG102SB01] 2.1.2 and2.2.1
WithinBuilding 102 Groundwater 10-15,25-30 5035A/8260B,8015-M, 8015B-M,,8270C,8082, 6010Bn000, 1631 SOP 8 andSAP Sections
[DGIO2SB01] 2.1.8, 2.1.9,and _9 _
At formerlocationof Building Soil 0-0.5, 2-4; 5035A/8260B,8015-M, 8015B-M,8270C,8082, 6010Bn000 SOP4 andSAP Sections
282 4-6 2.1.2 and2.2.1
[DG282SB01]

At formerlocationof Building Groundwater 10-15 5035A/8260B,8270C, 8082,6010Bn000 SOP 8 andSAP Sections
282 2.1.8, 2.1.9,and 2.2.2
[DG282SB01]
One within and two adjacentto Soil 0-0.5, 2-4; 5035A/8260B,8015-M, 8015B-M,8270C,8082, 6010B/7000 SOP4 andSAP Sections
Building 347 4-6 2.1.2 and2.2.1
[DG347SBO1-B03]

Within HangarArea of Building Soil 0-0.5, 2-4; 5035A/8260B,8015-M,8015B-M,8270C,8082, 6010Bn000 SOP4 andSAP Sections
400 4-6 2.1.2 and2.2.1
[DG400SB01-B08]

Within Building 405 Soil 0-0.5, 2-4; 5035A/8260B,8015-M,8015B-M,8270C,8082,6010Bn000 SOP 4 andSAP Sections
[DG405SB01-B02] 4-6 2.1.2 and2.2.1

At formerlocation of Building Soil 00.5, 2-4; 5035A/8260B,8015-M,8015B-M,8270C,8082,6010Bn000, 7196A, SOP4 andSAP Sections
415 and formerHazardous 4-6 9010B 2.1.2 and2.2.1
Waste StorageArea
[DG415SB01-B02]
Within northernportionof Soil 0-0.5, 2-4; 5035A/8260B,8015-M,8015B-M,8270C,8082,6010Bn000 SOP4 andSAP Sections
Building 500 4-6 2.1.2 and2.2.1
[DG50OSB01]
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/ID Number Matrix (feetbgs) AnalyticalGroup Sampling SOP Reference 2

Through concretepad at former Soil 0-0.5,2-4; 5035A/8260B,8015-M,8015B-M,8270C, 8082, 6010Bn000 SOP4 and SAPSections
locationof Building 505 4-6 2.1.2and 2.2.1
[DG505SB01]
Throughconcretepadat former Groundwater 10-15,25-30 5035A/8260B,8015-M,8015B-M,8270C, 8082,6010Bn000, 1631 SOP8 andSAP Sections
locationof Building 505 2.1.8, 2.1.9, and2.2.2
[DG505SB01]

PAH datagap area Soil 0-0.5, 0.5-2, 8270C SIM SOP4 andSAP Sections
[DGPAHSB01] 2-4,4-8 2.1.2 and2.2.1
PAH data gap area Soil 0-0.5,0_5-2, 827__.SIM sOP4 andSAPSections
[DGPAHSB02-B03] 2-4,4-8 Plus5035A/8260B,8015-M,8015B-M,8270C, 8082, 6010Bn000 (for 2.1.2 and2.2.1

0-0.5, 2-4, and4--6feetbssl
OWS005 Soil 0-0.5,2-4, 5035A/8260B,8015-M,8015B-M,8270(2,8082, 6010Bn000, 7196A, SOP4 andSAP Sections
Adjacentto locationof 4-6; 10-12 9010B 2.1.2 and2.2.1
reportedlyexisting OWS
[SOW5SB01]
TBDS:[SOW5SB02-B03]

OWS005 Groundwater 10-15,25-30 8260B,8015-M,8015B-M,8270C,8082, 6010Bn000, 7196A, 901013, SOP8 andSAP Sections
Adjacentto locationof 160.1 2.1.8, 2.1.9, and2.2.2
reportedlyexistingOWS
[SOW5SB01]
TBDS:[SOW5SB02-B031
OWS 006A Soil 0-0.5,2-4, 5035A/8260B,8015-M,8015B-M,827012,8082,6010Bn000 SOP 4 and SAP Sections
Adjacent to location of existing 4-6; 10-12 2.1.2 and2.2.1
OWS
[SOW6ASB01]

OWS 006A Groundwater 10-15 8260B,8015-M, 8015B-M,827012,8082, 601OBn000 SOP 8 and SAP Sectiom
Adjacent to location of existing 2.1.8, 2.1.9, and 2.2.2
OWS

[SOW6ASB01]
OWS 006B Soil 0-0-5,2-4, 5035A/8260B,8015-M,8015B-M,8270(2,8082, 6010Bn000 SOP4 andSAP Sections
Adjacentto locationof existing 4-6; 10-12 2.1.2 and2.2.1
OWS
[SOW6BSB01]
TBDS:[SOW6BSB02-B03]
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QAPP Worksheet 18 (continued)

Depth
Sampling LocatioWID Number Matrix (feetbgs) AnalyticalGroup Sampling SOP Reference2

OWS 006B Groundwater 10-15 8260B,8015-M,8015B-M,8270(2,8082,6010Bn000 SOP8 andSAP Sectiom
Adjacentto locationof existing 2.1.8, 2.1.9, and2.2.2
OWS
[SOW6BSB01]
TBDS:[SOW6BSB02-B03]

OWS 010 Soil 0-0.5,2-4, 5035N8260B,8015-M,8015B-M,8270C,8082,6010Bn000 SOP 4 andSAP Sectiom
Adjacenttolocationofexisting 4-6;10-12 2.1.2and2.2.1
OWS
[SOW!0SB01]

OWS 010 Groundwater 10-15 8260B, 8015-M,8015B-M,827012,8082, 6010Bn000 SOP 8 andSAP Sectiom
Adjacentto locationof existing 2.1.8, 2.1.9, and2.2.2
OWS
[SOW10SB01]

UST(R)-02 Soil 0-0.5,2-4, 5035A/8260B,8015-M,8015B-M,8270C,8082, 6010BD000 SOP 4 andSAPSoctiom
Adjacentto formerlocationof 4-6; 10-12 2.1.2 and2.2.1
USTs
[SUSTSB01]

UST(R)-02 Groundwater 10-15 5035A/8260B,8015-M,8015B-M,8270C,8082, 6010B/7000 SOP 8 andSAPSections
Adjacentto former location of 2.1.8, 2.1.9, and2.2.2
USTs
[SUSTSB01]

AOC 005 Soil 0-0.5, 2-4; 5035N8260B, 8015-M, 8015B-M,8270C,8082, 601013/7000 SOP4 and SAP Sections
Adjacent to former location of 4-6 2.1.2 and 2.2.1
UST 5-2 (see SWMUAST
005G)
[SAOC5SB01]
TBDS:[SAOC5B02-B03]

AOC 005 Groundwater 10-15,25-30 5035N8260B, 8015-M,8015B-M,8270C,8082, 6010Bn000 SOP 8 and SAP Sections
Adjacentto formerlocationof 2.1.8, 2.1.9, and2.2.2
UST 5-2 (see SWMU AST
005G)
[SAOC5SB01]
TBDS:[SAOC5B02-B03]
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/ID Number Matrix (feetbgs) Analyli¢_ Group Sampling SOP Reference2

AST 005G Soil 0-0.5, 2-4; 5035N8260B, 8015-M,8015B-M,8270C, 8082,6010Bn000 SOP4 andSAP Sections
Adjacentto formerlocationof 4-6 2.1.2 and2.2.1
UST 5-3 anddowngradientof
formerlocationof AST
[SAST5SB01]
TBDS:[SAST5B02-B03]

AST 005G Groundwater 10-15,25-30 5035A/8260B,8015-M, 8015B-M,827012,8082, 6010Bn000 SOP 8 and SAP Sections
Adjacent to former location of 2.1.8, 2.1.9, and 2.2.2
LIST5-3 and downgradient of
former location of AST
[SAST5SB01]
TBDS:[SAST5B02-B03]

M-01 Soil 0-0_5,2-4; 5035A/8260B,8015-M, 8015B-M,827012,827012SIM, 8082, SOP 4 andSAP Sections
Near former location of M-OI 4-6 6010Bn000 2.1.2 and2.2.1
[SM01SB01]
"I'BDS:[SM01SB02-B03]

M-01 Groundwatea" 10-15,25-30 5035A/8260B,8015-M, 8015B-M,8270C, 8270C SIM, 8082, SOP8 andSAP Sections
Nearformer location of M-01 6010Bn000, 160.1 2.1.8, 2.1.9, and 2.2.2
[SM01SB01]
TBDS:[SM01SB02-B03]

M-02 Soil u-u.3,2-4; 5035N8260B, 80i5-M, 80i5B-M, 8270(2,8270(2SIM, 8082, SOP 4 and SAP Sections
Near former location of M-02 4-6 6010Bn000 2.1.2 and2.2.1
[SM02SB02]
TBD8:[SM02SB02-B03]

M-(Y2 Groundwater 10-15,25-30 5035A/8260B,8015-M,8015B-M,8270C, 827012SIM, 8082, SOP 8 and SAP Sections
Near former location of M-02 6010Bn0(x) 2.1.8, 2.1.9, and 2.2.2
[SM02SB02]
TBDS:[SM02SB02-B03]

M-05 Soil 0-0.5, 2-4; 5035N8260B, 8015-M, 8015B-M,827012,8270C SIM, 8082, SOP 4 and SAP Sections
At location of crack in floor 4-6 6010Bn000 2.1.2 and 2.2.1
[SM05SB01]
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/ID Number Matrix (feetbgs) AnalyticalGroup Sampling SOP Referenge 2

M-G5 Groundwater 10-15,25-30 5035A/8260B,8015-M,8015B-M,8270C, 8270CSIM,8082, SOP 8 andSAPSections
At locationof crackin floor 6010B/7000,160.1 2.1.8, 2.1.9, and2.2.2
[SM05SB01]

M-05 Soil 0-0.5,2-4; 5035A/8260B,8015-M, 8015B-M,8271312,82713(2SIM,8082, SOP4 andSAP Sections
At locationof joint in concrete 4-6 6010B/7000 2.1.2and 2.2.1
[SM05SB02]
TBDg: [SM05SB03-B04]

M-08 Soil 0-0.5, 2-4; 5035A/8260B,8015-M, 8015B-M,8270C,8082,6010B/7000 SOP 4 andSAP Sections
Near former location of M-08 4-6 2.1.2 and2.2.1
[SM08SB02]
TBDS:[SM08SB02-B03]

M-08 Groundwater 10-15 5035A/8260B,8015-M,8015B-M,82713(2,8271312SIM, 8082, SOP 8 andSAP Sections
Nearformerlocation of M-08 6010B/7000,160.1 2.1.8, 2.1.9,and2.2.2
[SM08SB02]
TBDS:[SM08SB02-B03]

M-09 Soil 0-0.5, 2-4; 5035A/8260B,8015-M,8015B-M,8270C,8270C SIM, 8082, SOP4 andSAP Sections
On downgradient side of 4-6 6010B/7000,7196A, 9010B 2.1.2 and2.2.1
concrete berm
[SM09SB01]
TBDS:[SM09SB02-B03]

M-09 Groundwate_ 10-15,25-30 5035A/8260B,8015-M, 8015B-M,8270C,8270C SIM, 8082, SOP8 andSAP Sections
On downgradient side of 6010B/7000,7196A, 9010B,903.1,904.0 2.1.8, 2.1.9,and2.2.2
concrete berm
[SM09SB01]
TBDS:[SM09SB02-B03]

NADEP GAP 02 Soil 0-0.5,2-4; 5035A/8260B,8015-M, 8015B-M,8270C,827(3(2SIM, 8082, SOP4 and SAP Sections
At former location of GAP 4-6 6010B/7000 2.1.2and 2.2.1
[SND02SB01]
TBDS:[SND02SB02-BO3]
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QAPP Worksheet 18 (continued)

Depth
Sampling LocationSD Number Matrix (feetbgs) AnalyticalGroup Sampling SOP Reference2

NADEP GAP 02 Groundwater 10-15,25-30 5035N8260B, 8015-M,8015B-M,8270C, 8270(2SIM, 8082, SOP8 and SAP Sections
At former location of GAP 6010Bn000 2.1.8, 2.1.9, and2.2.2
[SNDO2SB01]
TBDS:[SND02SB02-B03]

NADEP GAP 04 Soil 0-0.5,2-4; 5035A/8260B,8015-M,8015B-M,8270(2,8270(2SIM,8082, SOP 4 and SAP Sections
At formerlocationof GAP 4-6 6010Bn000 2.1.2 and2.2.1
[SNIX_SB01]

NADEP GAP 04 Groundwater 10-15,25-30 5035A/8260B,8015-M, 8015B-M,8270(2,8270(2SIM, 8082, SOP 8 andSAP Sections
At former location of GAP 6010Bn000 2.1.8, 2.1.9, and 2.2.2
[SND04SB01]

NADEP GAP 04 Soil 0-0.5, 2-4; 5035A/8260B, 8015-M,8015B-M,8270(2,8270(2SIM, 8082, SOP 4 and SAP Sections
Near former location of GAP 4-6 601013/7000 2.1.2 and 2.2.1
[SND04SB02]
TBDS:[SND04SB03-B04]

NADEP GAP 17 Soil 0-0.5, 2-4; 5035A/8260B,8015-M,8015B-M,8270C, 8270CSIM, 8082, SOP 4 and SAP Sections
At former locationof GAP 4-6 6010B/7000 2.1.2 and 2.2.1
[SNDI7SB01]

NADEP GAP 17 Groundwater 10-15,25-30 5035N8260B, 8015-M,8015B-M,8270C, 8270C SIM, 8082, SOP8 and SAP Sections
At former location of GAP 6010Bn000 2.1.8,2.1.9, and2.2.2
[SNDi7SB0i]

NADEP GAP 17 Soil 0-0.5, 2-4; 5035A/8260B, 8015-M,8015B-M,8270(2,82712(2SIM, 8082, SOP4 and SAP Sections
At former location of GAP 4-6 6010Bn000 2.1.2 and 2.2.1
[SND17S-B02]
TBDS:[SND17SB03-B04]

NADEP GAP 20 Soil 0-0.5, 2-4; 5035A/8260B, 8015-M,8015B-M,827012,8082, 6010B/7000 SOP4 and SAP Sections
At former location of GAP 4-6 2.1.2 and 2.2.1
[SND20SB01]
TBDS:[SND20SB02-B03]
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/ID Number Matrix (feetbgs) AnalyticalGroup Sampling SOP Reference2

NADEP GAP20 Groundwater 10-15,25-30 5035A/8260B,8015-M,8015B-M,8270C, 8082,6010Bn000 SOP 8 andSAP Sections
At formerlocationof GAP 2.1.8, 2.1.9, and 2.2.2
[SND20SB01]
TBDS:[SND20SB02-B03]

NADEP GAP 25 Soil 0-0.5,2-4; 5035A/8260B,8015-M,8015B-M,8270C, 8082, 6010Bn000, 7196A, SOP4 andSAP Sections
At formerlocationof GAP 4-6 901013 2.1.2 and2.2.1
[SND25SB01]
TBDS:[SND25SB02-B03]

NADEP GAP 27 Soil 0-0.5,2-4; 5035A/8260B,8015-M,8015B-M,8270C, 8082, 6010Bn000 SOP4 andSAPSections
At formerlocationof GAP 4-6 2.1.2 and2.2.1
[SND27SB01]

NADEP GAP 27 Groundwater 10-15,25-30 5035A/8260B,8015-M,8015B-M,8270C, 8082, 6010Bn000, 1631 SOP 8 andSAP Sections
At formerlocationof GAP 2.1.8, 2.1.9, and2.2.2
[SND27SB01]

NADEP GAP 27 Soil 0-0_5,2-4; 5035A/8260B,8015-M, 8015B-M,8270C,8082, 6010Bn000 SOP4 andSAP Sections
At former locationof GAP 4-6 2.1.2 and 2.2.1
[SND27SB02]
TBDS:[SND27SB03-B04]

N.A_DEPGAP 3! Soil 0-0.5,2-4; 5035A/8260B,8015-M, 8015B-M,8270C,8270C SIM, 8082, SOP 4 andSAP Sections
At crack in floor near former 4-6 6010Bn000 2.1.2 and 2.2.1
location of GAP

[SND31SB01]
TBDS:[SND31SB03]

NADEP GAP 31 Groundwat_ 10-15,25-30 5035A/8260B,8015-M,8015B-M,8270C,8270C SIM,8082, SOP 8 andSAP Sections
At crackin floor nearformer 601OBn000 2.1.8, 2.1.9, and2.2.2
location of GAP
[SND31SB01]
TBDS:[SND31SB03]
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QAPP Worksheet 18 (continued)

Depth
Sampling Location/ID Number Matrix (feetbgs) AnalyticalGroup SamplingSOP Reference 2

NADEP GAP31 Soil 0-05, 2-4; 5035A/8260B,8015-M,8015B-M,8270C, 8270(2SIM,8082, SOP4 andSAP Sections
Withinareaof former 4-6 6010Bn000 2.1.2and2.2.1
locationof GAP
[SND31SB02]

NADEP GAP 57 Soil 0-0.5,2-4; 5035A/8260B,8015-M, 8015B-M,827012,8270(2SIM,8082, SOP 4 and SAP Sectiom
At former locationof GAP 4-6 6010Bn000, 7196A, 901013 2.1.2 and2.2.1
[SND57SB01]
TBDS:[SND57SB02_-B03]

NADEP GAP 57 Groundwater 10-15,25-30 5035A/8260B,8015-M,8015B-M,8270(2,8270(2SIM,8082, SOP 8and SAP Sections
At former locationof GAP 601013/7000,7196A, 9010B, 160.1,903.1,904.0 2.1.8, 2.1.9, and2.2.2
[SND57SB01]
TBDS: [SND57SB02-B03]

NADEP GAP 70 Soil 0-0.5,2-4; 5035A/8260B,8015-M, 8015B-IVf,8270(2,8270(2SIM,8082, SOP4 and SAP Sections
At former locationof GAP 4-6 6010Bn000, 7196A, 9010B 2.1.2 and2,2.1
[SND70SB01]
TBDS: [SND70SB02-B03]

NADEP GAP 70 Groundwater 10-15,25-30 5035A/8260B,8015-M,8015B-M,8271312,8270C SIM,8082, SOP 8and SAP Sections
At former location of GAP 6010Bn000, 7196A, 9010B,903.1,904.0 2.1.8, 2.1.9, and 2.2.2
[SND70SB01]
TBDS:[SND70SB02-B03]

NAS GAP 01 Soil 0-0.5,2-4; 5035A/8260B,8015-M,8015B-M,82713(2,8082,6010Bn000 SOP4 and SAP Sections
At former locationof GAP 4-6 2.1.2 and 2.2.1
[SNS01SB01]
TBDS:[SNS01SB02-B03]

NAS GAP 01 Groundwater 10-15 5035A/8260B,8015-M,8015B-M,827(3(2,8082, 6010Bn000 SOP 8and SAP Sections
At former locationof GAP 2.1.8, 2.1.9, and2.2.2
[SNS01SB01]
TBDS:[SNS01SB02-B03]

(Discrete groundwaterstep-out Groundwater 10-15,25-30 5035A/8260B,8015-M, 8015B-M,8271312,8270(2SIM, 8082, SOP 8and SAP Sections
sampling points if needed) 6010Bn000, 7196A, 1631,9010B 2.1.8, 2.1.9, and 2.2_.
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QAPPWorksheet 18 (continued)

Notes:
1 referto Tables 1-2 through1-5 inthe SAP fornumberof samplesandsamplingrationale
= SOP or SAP sectionthat descdbesthe samplecollectionprocedures
3 depthto be determinedinthe field
4 referto QAPP Worksheet19 forgeotechnicalandgeneralwater qualityanalyticalmethods
s wellsincludedin BGMPfor whichspdng2007 samplingis tobe conductedunder theWork Plan forSupplementalRI Samplingat OU-2C
6 wellswill be installedonly ifVOCs are detectedat concentrationsexceedingMCLs indiscretegroundwatersamples
7 some bodngswillbe locatednearfloordrains,if identified
a step-outboringsto be installedonlyif chemicalsare detectedat concentrationsexceedingcompadsoncdteriafrominitialsampling

Acronyms/Abbreviations:
AST- abovegroundstoragetank
BGMP- basewidegroundwatermonitoringprogram
logs-belowgroundsudace
GAP- generatoraccumulationpoint
MCL- maximumcontaminantlevel
OU- operableunit
OWS- oil-waterseparator
QAPP- QualityAssuranceProjectPlan
RI- remedialinvestigation
SIM- selectedionmonitoring
SAP- samplingandanalysisplan
SOP- standardoperatingprocedure
SWMU- solidwastemanagementunit
TBD- tobedetermined
UST- undergroundstoragetank
VOC- volatileorganiccompound
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QAPP Workshset 19
Analytical Methods, Containers, Preservatives,and Holding Times

Containers Preservation Requirements Maximum HoldingTime
Matrix AnalyticalGroup Analyticaland PreparationMethod (number,size, type) (chemical,temperature,etc.) (preparation/analysis)

Soil VOCs U.S. EPA 5035A Three5-gram Cool 4 + 2 °C 48 hours
and8260B EnCoreorsimilar

airtightsampling
devices

Soil TPH-gasoline U.S. EPA 8015-M Three 5-gram Cool 4 ± 2 °C 48 hours
EnCoreorsimilar
airtightsampling
devices

Soil TPH-ff U.S. EPA 8015B-M withsilica gel 66inchstainless Cool 4 + 2 °C 7 daysuntil extraction;
cleanup steel, brass,or 40 days after extraction

acetateliner

Soil SVOCs, including U.S.EPA8270C 66inchstainless Cool 4 + 2 °C 7 days until extraction;
1,4-dioxane(non- steel, brass,or 40 days after extraction
PAHs) acetateliner

Soil PAHs U.S. EPA 8270C SIM 6-inch stainless Cool 4 + 2 °C 7 days until extraction;
steel, brass,or 40 days after extraction
acetateliner;
S-ounceglassjar

Soil TCL PCBs U.S. EPA 8082 6-inch stainless Cool 4 ± 2 °C 7 days until exl_action;
steel, brass,or 40 days after extraction
acetateliner

Soil TAL metals U.S.EPA6010B/7000Series 66inchstainless Cool 4 ± 2 °C 6 months;28 days until
steel, brass,or extractionformercury
acetateliner

Soil Hexavalent U.S. EPA 7196A 66inch stainless Cool 4 + 2 °C 30 days
chromium steel,brass,or

acetateliner

Soil Lead U.S. EPA 6010B ICP 6-inch stainless Cool4 + 2 °C 6 months
steel, brass,or
acetate liner
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OAPP Worksheet 19 (continued)

Containers PreservationRequirements MamlmumHolding Time
Matrix Analyti_miGroup Analyticaland PreparationMethod (number,size, type) (chemical,temperature,etc.) (preparation/analysis)

Soil Mercury U.S. EPA 7471A 6-inch stainless Cool 4 :t:2 °C 20 days
steel, brass,or
acetateliner

Soil Cyanide U.S. EPA 9010B 6-inch stainless Cool 4 + 2 °C 14 days
steel, brass,or
acetateliner

Soil Radium U.S.F._PA901.! 6-inch stainless Cool 4 + 2 °C 6 months
steel, brass,or
acetateliner

Soil Air permeability API RecommendedPractice40 6-inch stainless Cool 4 -I-2 °C 6 months
steel, brass,or
acetate liner

Soil Density and ASTM D2937 andD2216 6-inch stainless Cool 4 + 2 °C 6 months
moisturecontent steel, brass, or

acetateliner

Soil Effective porosity SWRCB 6-inch stainless Cool 4 :i:2 °C 6 months
steel, brass,or
acetate liner

Soil Grain-size ASTM C136-96 andD422-63 6-inch stainless Cool 4 + 2 °C 6 months
distribution steel, brass,or

acetate liner

Soil Liquidlimits ASTMD4318-00 6-inchstainless Cool 4 + 2 °C 6 months
steel, brass,or
acetate liner

Soil Hydraulic ASTMD5084-90 6-inch stainless Cool 4 + 2 °C 6 months
conductivity steel, brass, or

acetate liner

Soil Totalorganic Walkley-Black 6-inch stainless Cool 4 + 2 °C 6 months
carbon steel, brass, or

acetate liner
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QAPPWorksheet19 (continued)

Containers PreservationRequirements MaximumHoldingTime
Matrix AnalyticalGroup AnalyticalandPreparationMethod (number,size,type) (chemical,temperature,etc.) (preparation/analysis)

Water VOCs U.S.EPA8260B Three40-mLglass HCItopH<2, cool4 5:2 °C, 14days
vialswithTeflon noheadspac¢
septa

Water TPH-gasoline U.S.EPA8015-M Three40-mLglass HCItopH< 2,cool4 :[:2 °C, 14days
vialswithTeflon noheadspace
septa

Water TPH-ff U.S. EPA 8015B-M with silica gel Two l-liter amber Cool 4 5:2 °C 14 days
cleanup _lasshoales

Water SVOCs,including U.S.EPA8270C Twol-literamber Coo145:2oC 7 daysuntilextraction;
1,4-dioxano(non- glassbottles 40daysafte_extraction

Water PAHs U.S.EPA8270(2SIM Twol-litel"amber Cool45:2 °C 7 daysuntilextraction;
_lassbottles 40daysafterexwaction

Water TCLPCBs U.S.EPA8082 Two1-literamber Cool4 5:2°C 7 daysuntilextraction;
glassbottles 40daysafterextraction

Water TALmetals' U.S.EPA6010Bn000Series One1-literpoly HNO3topH<2, 6 months;28daysuntil
bottle Cool4 5:2°C extractionformercury

Water Cyanide U.S.EPA9010B One250-mLpoly NaOH,Cool4 ±2 °C 14days
bottle

Water Radium-226and U.S.EPAMethods903.1and904.0 Twol-literpoly HNO3to pH<2,ambient 6 months
Radium-228 bottles temperature(coolingnot

requi)
Wate_ Hexavalent U.S.EPA7196A One2.50-mLpoly Cool4 ±2 °C 9_.4hours

chromium bottle
Water Mercury U.S.EPA1631 One250-mL Cool4 5:2°C 28days

fluoropolymerbottle
Water Commonanions_ U.S.EPA300Series One500-mLpoly Cool4 ±2 °C 28days€

bottle
Water Dissolvedgasesa U.S.EPARSK175 Three40-mLglass HCItopH<2,cool4 :[:2 °C, 7days

vialswithTeflon noheadspace
septa

Water Organiccarbon, U.S.EPA415.1 One1-literpoly H2SO4topH<2, 28days
total bottle Cool4 ± 2 °C

Water Solids,total U.S.EPA160.1 One500-mLpoly Cool4 5:2°C 7 days
dissolved bottle
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QAPPWorksheet 19 (continued)

Analytical and Containers Preservation Requirements Maximum Holding Time
Matrix Analytical Group Preparation Method (number, size, type) (chemical, temperature, etc.) (preparation/analysis)

Water Alkalinity, total U.S. EPA 310.1 One 250-mL poly bottle Cool 4 + 2 °C 14 days
(includingbicarbonate
andcarbonate

Wate_ Sulfide U.S. EPA 376.2 One 1500-mL poly bottle NaOH + zinc acetate, 7 days
Cool 4 + 2 °C

Water Iron,ferrous and fen'ic Hach test kit Glass None required Analyze imn_diAt_!y

Soil Gas VOCs U.S. EPA Method TO-15 One l-liter Summa®canister . Ambient te.mpemture . 14 days ,

Notes:

* sampleswillbe analyzedfordissolvedmetals
b

common anionsincludechloride,nitrate(as nitrogen),nitrite(as nitrogen),andsulfate
o nitrate(as nitrogen)has a holdingtime of 48 hours
d dissolvedgases include methane,ethane, andethene

Acronyms/Abbreviations:
API- Amedcan PetroleumInstitute
ASTM - AmericanSocietyforTestingand Materials
°C - degreesCelsius
ff - fuel fingerprint
HCI- hydrochloricacid
HNO3- nitricacid
ICP - inductivelycoupledargonplasma
mL- milliliter
NaOH - sodiumhydroxide
PAH- polynucleararomatichydrocarbon
PCB- polychlorinatedbiphenyl
poly- polyethylene
RSK- RobertS. KerrEnvironmentalResearchLaboratory
SIM- selectedion monitodng
SVOC - semivolatileorganiccompound
SWRCB- (California)StateWater ResourcesControlBoard
TAL - target analyte list
TCL- targetcompoundlist
TDS - totaldissolvedsolids
TPH - totalpetroleumhydrocarbons
U.S. EPA - UnitedStates EnvironmentalProtectionAgency
VOC - volatileorganiccompound
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QAPPWorksheet20
FieldQualityControlSampleSummary

Approximate Approximate
Numberof Approximate Approximate Approximate TotalNumber

Analyticaland Primary Numberof Approximate Numberof Number of Approximate of Samples
Analytical Preparation Samp'ling Field Number of Source Equipment Number of Submittedto

Matrix Group SOP Rderence I Locations2 Duplicates3 MS/MS_ _ Blanks5 Rinsates6 Trip Blanks the Laboratory

Soil VOCs SOP 4 and SAP 517 0 26 1 25 One percooler 559
Sections2.1.2 and 2.2.1 containing (pinstripblanks)

VOC samples

Soil TPH SOP4 andSAP 317 0 16 1 20 NA 344
Sections2.1.2 and2.2.1

Soil SVOCs, SOP4 andSAP 332 0 17 1 20 NA 360
including Sections2.1.2 and 2.2.1
1,4-dioxane
(noPAHs)

Soil PAils SOP 4 andSAP 79 0 4 1 10 NA 94
Sections2.1.2 and 2.2.1

Soil TCLPCBs SOP 4 andSAP 333 0 17 1 20 NA 359
Sections2.1.2 and 2.2.1

Soil TAL metals SOP4 andSAP 416 0 21 1 25 NA 463
Sections2.1.2 and2.2.1

Soil Hexavalent SOP4 andSAP 88 0 5 1 20 NA 114
chromium Sections2.1.2 and2.2.1

Soil Cyanide SOP4 andSAP 88 0 5 1 20 NA 114
Sections2.1.2 and 2.2.1

Soil Radium SOP 4 andSAP 2 0 1 1 1 NA 5
Sections2.1.2 and2.2.1
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QAPP Worksheet 20 (continued)

Approximate Approximate
Number of Approximate Approximate Approximate Total Number

Analyticaland Primary Numberof Approximate Numberof Number of Approximate of Samples
Analytical Preparation Samp"ling Field Number of Source Equipment Number of Submitted to

Matrix Group SOP Rderencel Locatiomz Duplicates3 MS/MSI)s4 Blankss Rinsat_"-6 Trip Blanks the Laboratory

Water VOCs SOP 8 andSAP 127 13 7 1 30 Onepercooler 177
Sections2.1.8,2.1.9, bearingVOC (plustripblanks)
and2.2.2 samples

Wate_ TPH SOP 8 andSAP 79 8 4 ! 25 NA ! !7
Sections2.1.8, 2.1.9,
and2.2.2

Water SVOCs, SOP 8 andSAP 74 8 4 1 25 NA 112
including Sections2.1.8, 2.1.9,
1,4-dioxane and2.2.2
(noPAHs)

Water 1,4-dioxane SOP 8 and SAP 43 5 3 1 20 NA 71
only Sections2.1.8, 2.1.9,

and2.2.2

Water PAHs SOP 8 andSAP 38 4 2 1 10 NA 55
Sections2.1.8, 2.1.9,
and2.2.2

Water TCLPCBs SOP8 andSAP 64 7 4 1 25 NA 101
Sections2.1.8, 2.1.9,
and 2.2.2

Water TAL metals SOP 8 andSAP 113 12 6 1 30 NA 162
Sections 2.1.8, 2.1.9,
and2.2.2

Water H¢xavalent SOP 8 andSAP 64 7 4 1 15 NA 91
chromium Sections 2.1.8, 2.1.9,

and2.2.2

Water Mercury SOP 8 and SAP 21 3 2 1 5 NA 32
Sections2.1.8, 2.1.9,
and2.2.2
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QAPP Worksheet 20 (continued)

Approximate Approximate
Numberof Approximate Approximate Approximate TotalNumber

Analyticaland Primary Number of Appro_mate Number of Number of Approximate of Samples

Analytical Preparation _ti_lm_ Field Numberof Source Equipment Number of SubmittedtoMatrix Group SOP ReferenceI Duplicates3 MS/MSDs4 Blankss ]_l_lltll_6 Trip Blanks theLaboratory

Water Cyanide SOP 8 andSAP 64 7 4 1 15 NA 91
Sections2.1.8, 2.1.9,
and2.2.2

Water Dissolved SOP 8 andSAP 15 2 1 1 5 NA 24
gases Sections 2.1.8, 2.1.9,

and2.2.2

Water Radium SOP 8 andSAP 5 1 NA 1 2 NA 9
Sections 2.1.8 and2.2.2

Water Common SOP 8 andSAP 20 2 1 1 5 NA 29
anions and Sections 2.1.8, 2.1.9,
alkalinity and2.2.2

Water Sulfide SOP 8 andSAP 5 1 1 1 3 NA 11
Sections 2.1.8, 2.1.9,
and 2.2.2

Water Total SOP 8 andSAP 20 2 1 1 5 NA 29
organic Sections 2.1.8, 2.1.9,
carbon and2.2.2

Water Total SOP 8 and SAP 33 4 2 1 10 NA 49
dissolved Sections2.1.8, 2.1.9,
solids and 2.2.2

Soil gas VOCs SAP Sections 2.1.5 and 100 10 5 NA NA NA 115
2.2.3
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QAPPWorksheet20 (continued)

Notes:
I SOPorSAPsectionthatdascdbesthesamplecollectionprocedures.
2 Forsamplescollectedatdifferentdepthsatthesamelocation,eachdiscretesamplingdepthwascountedasa separatesamplinglocation.

Numbersincludestep-outsamplingpoints,ifneeded.Finaltotalnumberofsamplesisbasedonfieldconditions.
3 Fieldduplicateswillbecollectedforgroundwaterandsoilgassamplesonlyandanalyzedata rateofoneduplicateper10samplessubmittedto

thelaboratoryforeachtypeofanalytesuite.Finaltotalnumberofsamplesisbasedonfieldconditions.
4 A matrixspikeanda matrixspikeduplicatewillbesubmittedata frequencyofonesetper20 samples.Finaltotalnumberofsamplesisbasedonfieldconditions.

s Oneblankfromeachsourcewaterlocationwillbecollectedandanalyzedforthesameparametersastherelatedsamples.Finaltotalnumberof
samplesisbasedonfieldconditions.

6 Equipmentdnsateblankswill,.o ,.vllec,e._=L= ,,,,,,.,,u,,,v, v,,uaeLt,u_",, parametersofuunuum)perday. Finaltotalnumberofsamplesis
basedonfieldconditions.

Acronyms/Abbreviations:
MS/MSD - matdx spike/matrixspikeduplicate
NA- notapplicable
PAH - polynucleararomatichydrocarbon
PCB - polychlodnatedbiphenyi
SAP - samplingand analysisplan
SOP - standardoperatingprocedure
SVOC - semivolatileorganiccompound
TAL - targetanalyte list
TCL - target compoundlist
TPH - totalpetroleumhydrocarbons
VOC - volatileorganiccompound
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QAPPWorksheet22
FieldEquipmentCalibration,Maintenance,Testing,and Inspection

Field

Equipment/ Acceptance Corrective Responsible SOP
Instrument CalibrationActivity Frequency Criteria Action Person ReferenceI Comments

Hydrogen Calibrateusing Atthe startof eachday Calibrationis Perform Field SOP 6
ion standardpH buffer beforeusingmeter, acceptedif necessary personnel
concentration solutionsbefore pHmeter adjustmentsto
(pH)meter usingmeter, registers instrument

withinplusor following
minus0.5 pH manufacUa_'s
unitsof the instructionsff
expected acceptaw,e
responsefor criteriaarenot
eachbuffer met.
solution.

Specific Calibrateusing At thestartof eachday Calibrationis Perform Field SOP 6
electric known standard beforeusingmeter, acceptedif necessary personnel
conductance solution(usually specific adjustmentsto
meter potassiumchloride) electric imtmment

before using meter, conductance following
meter manufacturer's
registers instructiomif
within10 acceptance
percentof the criteriaarenot
expected reel
responsefor
theknown
standard
solution.
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QAPP Worksheet 22 (continued)

I_Id

Equipment/ Acceptance Corrective Responsible SOP
Instrument CalibrationActivity Frequency Criteria Action Person Reference_ Comments

Turbidity Calibrateusing At thestartof eachday Calibrationis Perform Field SOP 6
meter standardsolution beforeusingmeter, acceptedif necessary personnel

before using meter, turbidity adjustmentsto
meter iusmm_nt
registers following
within10 manufacturea"s
per-_ntof the insu'uctiomff
expected acceptance
responsefor crite_ arenot
the known met.
standard
solution.

FID (or Each day,zero and At the startof eachday Calibrationis Perform SSHR SAP Section
equivalent) spanwithambient before workbegins; acceptedif necessary 2.7 andSSI-IP

airandmethane calibrateas needed inslrument adjustmentsto Section 10
standards. Calibrate throughouttheday registers iuslrument
witha low-range wheneverzero appears within5 following
and mid-range to drift, percentof the manufacturer's
standard,or expected instructionsif
calibrateat 10 parts response, acceptance
permillion on both criteriaarenot
scales. Adjust zero met.
and span hourlyor
wheneverzero
appearsto drift.

page 2 of 5
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QAPP Worksheet 22 (continued)

Field
Equipment/ Acceptance Corrective Responsible SOP
Instrument CalibrationActivity Frequency Criteria Action Person Reference I Comments

Combustible Calibratedaily with At thestartof eachday Calibrationis Pea'form SSHR SAPSection
gas indicator methaneor gas beforeworkbegins, acceptedif necessary 2.7 andSSHP

mixture(nominal50 imtmment adjustmentsto Section10
percentlower registers instnanent
explosive limit), within5 following

percentof the manufacturer's
expected _.stn_ctiomff
response, acceptance

criteriaarenot
met.

Ear- Checkresponse At thestartof eachday Calibrationis Perform SSHR SAP Section
insertable dailybefore work beforeworkbegins,if acceptedif necessary 2.7 andSSHP
core begins, if monitoris monitoris required, insu'ument adjusUn_tsto Section l0
temperature required, registers insmumnt
monitor within5 following

percentof the manufacturer's
expected instructionsif
response, acceptance

criteriaarenot
met.

Oxygen Eachday. checkwith At the startof eachday Calibrationis Perform SSHR SAP Section
sensor ambientairaway before workbegins; acceptedif necessary 2.7 andSSHP

fi'omanysotav.esof calibrateasneeded insmm_nt adjustmentsto Section 10
contamination, throughouttheday registers insu'ument
Adjustreading whenever"ambientair within5 following
whenever"ambient reading"appearstodrift, percentof the manufactta-er's
airreading"appears expected instructionsif
todrift, response, acceptaw,e

criteriaarenot
met.
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QAPP Worksheet 22 (continued)

Fiekl

Equipment/ Acceptance Corrective Responsible SOP
Instrument CalibrationActivity Frequency Criteria Action Person Referencen Comments

Ludlum Calibrateaccording At thestartof eachday Ref_ to Perform SSHR SAPSection
Model-2224 tomanufacturer's beforeusingmeter manufactm_'s necessary 2.7 and SSHP
Scaler/ suggested suggested adjustmentsto Section 10
RateMeter(or specifications calibration instnmmnt
equivalent) criteria following

manufacturer's
I.udlum :..... ,:^-. :_

llk_lGItIA_UUII_ |i

Model-2350-I acceptance
Datalogger(or criteriaarenot
equivalent) met.

Ludlum
Model-2929
Dual Channel
Scaler

Ludlum Calibrateaccording At the startof eachday Referto Perfcam SSHR SAP Section
Model-19 to manufactur_'s beforeusing meter manufacturer's necessary 2.7 and SSHP
MicroRo suggested suggested adjustmentsto Section10
meter(or specifications calibration instrument
equivalenO criteria following

manufacturer's
imtrucfionsif
acceptance
criteriaarenot
meL
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QAPPWorksheet22 (continued)

Note:
1 SOP or SAP sectionthatdescdbes the caJibration/maintenance/testing/inspectionprocedures.

Acronyms/Abbreviations:
FID -flame ionizationdetector
NA - notapplicable
SAP - samplingand analysisplan
SOP - standardoperatingprocedure
SSHP - Site-SpecificSafetyand Health Plan Supplement
SSHR - Site Safety and Health Representative
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QAPP Worksheet 29
Project Documents end Records

Docun_nt WhereMaintained

Field notes/logbooks Projectfiles

Undergroundutility surveyandlandsurveyreports Projectfiles

Boring and well logs Projectfiles

Photographs Projectfiles

Chain_f_ustody forms Projectfiles

Investigation-derivedwaste inspectionandcontainer Projectfiles
inventory logs

Field clearanceandtrainingrecords(initial40-hour Projectfiles
HAZWOPERsafety and health training,firstaid,
cardiopulmonaryresuscitation,8-hourHAZWOPER
refreshertraining, and annual medicalclearance)

Material safety datasheets Projectfiles

Project surveillance reports Projectfiles

Field incident/accidentreports Projectfiles

Laboratoryrawdata packages ProjectfilesandLaboratory

Laboratoryaudit/assessmentchecklists/reports ProjectfilesandLaboratory

Laboratory correctiveaction forms/reports ProjectfilesandLaboratory

Laboratoryequipmentcalibration logs Laboratory

Samplepreparationlogs Laboratory

Samplerun logs Laboratory

Sample disposal records Laboratory

Validatedanalyticaldatapackages ProjectfilesandThird-PartyDataValidator

Acronym/Abbreviation:
HAZWOPER- HazardousWasteOperationsandEmergencyResponseStandard
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QAPPWorksheet34
VerificationProcess

Internal/ Responsible for Verification
VerificationInput Description External (Nameand Organization)

Field notes/logbooks Field notes/logbookswill be reviewedinternallyandplaced intheprojectfiles. I Fieldteamleaderor designee
(Bechtel)

Undergroundutilitysurvey and All undergroundutility surveyand landsurveyreportswill be verifiedby the LE Subcontractors
landsurveyreports subcontractorsperformingthe workfor completenessandtechnicalaccuracy priorto Field teamleaderor designee

submittal. The reportswill be reviewed internallyand placedintheprojectfiles. (Bechtel)

Boring andwell logs Logs will be reviewed internallyandplaced in theprojectfiles. Copies of logs will be I CTOLor designee(Bechtel)
included in thereport.

Photographs Photographsand descriptionsof photographsin the field logbookswill be reviewed I CTOLordesignee(Bechtel)
internallyandplaced in the projectfiles. Copiesof photographswill be included in the
report.

Chain-of-custodyforms Chain-of-cnstodyformswill be reviewed internallyupontheircompletionandverified I Fieldteamleaderor designee
against the packed samplecoolers theyrepresent The originalandlaboratorycopies will (Bechtel)
be tapedinside the coolers forshipment. A copy of the chain-of-custodyforms will be
placed in theprojectfiles andincludedin the report.

Investigation-derivedwaste Waste inspectionand containerinventory logs will be reviewedinternallyandplaced in I Fieldteamleaderordesignee
inspection andcontainer the projectfiles. (Bechtel)
inventory logs

Field clearance andtraining Recordswil!be reviewed internallyandp!ace,d in the projectfiles. I FieldSSHR (Bechtel)
records

Material safetydatasheets Materialsafety data sheets will be reviewedinternallyandplacedin theproject files. I FieldSSHR (Bechtel)

Field incident/accidentreports Field incident/accidentreportswill be reviewed internallyandplacedin the projectfiles I SHMandField SSHR
(Bechtel)
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QAPP Worksheet 34 (continued)

Internal/ Respomible for Verification
VerificationInput Description External (Nameand Organization)

Laboratorydatapackagesand All laboratorydatapackageswill be verified internallyby the laboratoryperformingthe I,E Laboratoryand external data
Validatedanalytical data work for completeness and technicalaccuracypriorto submittal. All datapackages will validator
packages be verified externally by a third-partydata validatoraccordingto the data validation

procedures specified in Section 4 of the SAP1. All validated data packages will be
reviewed internallyandplacedin projectfiles

Field surveillance/assessment Upon reportcompletion,a copy of all auditreportswill be placedin the projectfiles. If I CTOLordesignee(Bechtel)
checklists/reportsand corrective correctiveactions arerequired,a copyof the documentedcorrectiveaction takenwill be
action forms/reports attachedto the appropriatesurveillancereport in the project files. Surveillance reports

will be reviewed internallyto ensure that all appropriatecorrectiveactions have been
takenand thatcorrectiveaction reportsare attached. If correctiveactions havenotbeen
taken,the CTOLwill be notified to ensureaction is taken.

Note:
1TheSAPincludestheFieldSamplingPlanandQualityAssuranceProjectPlan

Acronym/Abbreviation:
CTOL- contracttaskorderleader
SAP- SamplingandAnalysisPlan
SHM- SafetyandHealthManager
SSHR- SiteSafetyandHealthRepresentative
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April 2007

FOREWORD

Operable Unit (OU) 2C consists of Installation Restoration (IR) Program Sites 5, 10, and 12.
The study areas for evaluation in OU-2C are the following:

• 6 evaluationareasrequitingfurtherfieldactivities

- EvaluationAre_1: OU-2Cgroundwaterimpactedbyvolatileorganic
compounds(VOCs),metals,andcyanide;andpotentiallyimpactedby
radium-226andradium-228beneathBuilding5 andby 1,4-dioxane

- EvaluationArea2: soilandgroundwaterinthevicinityof Building2
(formerdrycleaningoperations,includingNavalAirStation[NAS]
generatoraccu_mulationpoint[GAP]05)

- EvaluationArea3: soil beneaththe soutbernportionof Building5
(platingshop,foundry,etc.)

- EvaluationArea4: soil beneaththeAircraftMaintenanceLineandadjoining
shopareain the northernportionof Building5

- EvaluationArea5: soil southof Building5

- EvaluationArea6: soil eastOfBuilding5

• 13datagapareas

_, - IR Site5: Buildings6, 34,43, 44, 102,282,347,405,415,500, and505

- IR Site5: polynucleararomatichydrocarbon(PAIl)data gap areaandformer
materialsstorageareasouthand eastof Building44

- IR Site 10:Building400hangarfloor

• 22 solid wastemanagementunits(SWMUs)

- 4 oil/waterseparators(OWSs)(OWS005, OWS006A,OWS006B, and
OWS010)

- 1abovegroundstoragetank(AST)(AST005G,removed)

- 4 solventdistillationunits(M-01,M-02,M-05,and M-08)

- 1coolantrecoverysystem(M-09)

- 9 NavalAviationDepot(NADEP)GAPs (NADEPGAPs 02, 04, 17,20, 25,
27, 31,57, 70)

- 1NAS GAP(NASGAP01)

- 1ResourceConservationandRecoveryAct [RCRA]areaof concern(AOC)
(AOC005;also knownas undergroundstoragetanks [USTs]5-2and 5-3, both
removed)

- 1RCRALIST(UST[R]-02,also knownas LISTs6-1and 6-2; both removed)

The locations of evaluation areas, data gap areas, and SWMUs are shown on Figure AI-1.

Detailed features of each study area are shown on Figures A1-2 through Al-16.

AppendixA1 to SAP - StudyAreasat OU-2C page A1-i
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Foreword

The study areas for OU-2C are discussedindividually in area-specificsections in this appendix.
The descriptionfor each areaincludes location, historical uses, sampling results from previous
investigations, and the proposedsupplementalRI sampling plan. To facilitate these discussions,
this Forewordpresents summariesof data sources and source documents, comparison criteria,
the RI sampling approach,andanalytical methods.

DATA SOURCES

Data from the following sources were evaluated as part of the draft Remedial
InvestigationReportfor OperableUnit 2C, IR Sites 5, 10, and 12 (SuITech 2005a) and
aresummarizedin this appendix,as applicable,for each OU-2C study area:

• soil andgroundwateranalyticalresultsavailableintheOU-2Cdatabase
preparedbySulTechfromthe investigationsdiscussedin Section3 of the Work
Plan(excludingmanholesedimentdatacollectedaspartof the stormsewer
investigationandsoilPAHdatafromthe environmentalbaselinesurvey[EBS];
PAHdatafromtheEBSwerenotusedbecauseanalyticalresultshaddetection
limitshigherthancurrentregulatorycriteria)

• ongoing groundwater monitoring data from the basewide groundwater

monitoringprogram(BGMP)

The above data sets for samples collected at each evaluation area, data gap area, and
SWMU area are presentedon a compact disk (CD) in Appendix A2 to the Samplingand
Analysis Plan (SAP). _'

The OU-2C RI report to be preparedat the conclusion of the supplementalRI sampling
activitieswill alsoincludeanyadditionaldatageneratedafter2004 thatareavailableat the
timethe report is written. Thiswill includedatacollectedunderthe BGMP after2004, data
fromgroundwatermonitoringconductedduringand afterthe six-phaseheatingactivityfor
thedense nonaqueous-phaseliquid (DNAPL) sourceremoval action(includingmonitoring
for reboundeffects), any ongoingtotal petroleum hydrocarbons(TPH) investigations,and
any other samplingactivitiesrelevant toOU-2C.

SOURCE DOCUMENTS

The following environmental reports summarize the results of studies conducted within
the boundaries of OU-2C:

• DataSummaryReport,RFFSPhases2B and 3 (PRCand JMM 1992)

• DataSummaryReportBackgroundandTidalInfluenceStudyandAdditional
Workfor IRSites 4 and 5 (PRCand MW 1995)

• EBS/CommunityEnvironmentalResponseFacilitationAct Report
(ERM-West1994a)

• ParcelEvaluationPlans(ERM-West1994b)

• RemedialInvestigation/FeasibilityStudyDataTransmittalMemorandum,
IRSites4, 5, 8, 10A,12,and 14- CTO260(PRCandMW 1996a)

pageAl-ii AppendixA1toSAP- StudyAreasatOU-2C
4/30/2007 4:05:45 PM Iwk:\wordproces_n_to-093_wod_ pletNInal_ttm:hn'ontS_l_ l..sap_lppendlx ill_lppendlx al .do¢



CLEAN3
CTO-009"N0203

April2007

Foreword

• Remedial Investigation/FeasibilityStudy, Data TransmittalMemorandum,
IR Sites 1, 2, 3, RunwayAreas6, 7A, 7B, 9, 10B, 11, 13, 15, 16,and 19 -
CTO-280 (PRC and MW 1996b)

• Geochemical Profilingfor Definitionof ChlorinatedPlunks, IR Sites 4 and5,
Alameda Naval Air Station(OGISO 1997)

• Data TransmittalMemorandumfor IRSites 4 and5 ChlorinatedSolvent Plume
Definition andIR Site 14 SumpInvestigations atAlamedaPoint(TtEMIand
Einarson,Fowler, and Watson 1998)

• Data SummaryReport,QuarterlyGroundwaterMonitoring,November 1997-
August 1998 (TtEMIandUribe & Associates 1998)

• IR Site 5 ElectrokineticPilot-Scale TreatabilityStudy OversightReport,
AlamedaPoint,Alameda,California,Draft(TtEMI1999b)

• Fuel Pipeline,Oversightand Sampling Report (TEM12000a)

• EBS Data EvaluationSummary(IT 2001a)

• Draft InstallationRestorationIR Sites 4 and5 CadmiumRemoval Action
EngineeringEvaluationandCost Analysis, AlamedaPoint (TtEMI2001a)

• DraftInstallationRestorationIR Sites 4 and 5, DNAPL and Dissolved Source
Removal Action, EngineeringEvaluationandCost Analysis, AlamedaPoint
(TtEM12001b)and data transmittals(IT 2002b, 2002d, 2002e, 20020

• Summaryof BackgroundConcentrationsin Soil andGroundwater,Alameda
Point(TtEMI2001d)

• DraftRadiologicalCloseoutSurveyReport for Buildings5 and 400, Alameda
Point (TtEMI2001c)

• InternalDraftAddendumConfirmationRadiationSurveyand Field Sampling
Work Plan (TIEM12002a)

• Data Summary.Report,SupplementalRI Data Gap Samplingfor OU-1 and
OU-2 (TtEM12002b)

• Draft IRSites 5 and14 Removal Action CloseoutReport, AlamedaPoint
(IT2002a)

• SupplementalEBS (TtEM12002c)

• UndergroundFuel Line AbandonmentReport (IT 20(O)

• UndergroundStorage TankSummaryReport,Alameda (TtEM12003)

• Field Activity Report Assessment of PAH Contaminationat Selected CERCLA
Sites and EBS Parcels(BE12004)

• PetroleumASTs Assessment and ClosureRequest,AlamedaPoint
(SulTech2004)

• WorkPlan, Basewide Groundwater Monitoring Program(Shaw 2004a)

• SWMU EvaluationReportfor OperableUnit 2C (SulTech2005b)

AppendixA1 to SAP- StudyAreasatOU-2C pageAl-iii
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• Spring 2005 Alameda Basewide Annual GroundwaterMonitoring Report
(1TSI2005)

• Final Field Activities Report DNAPL Source Removal Action (Shaw 2006)

Pertinent data from these studies are discussed in area-specific summaries of previous
investigationsin this appendix. Data from these investigationsare presentedon CD in
Appendix A2 to the SAP.

COMPARISONCRITERIA
Data from previous investigations at the study areas in OU-2C are compared to one or
more of the following comparisoncriteriain order to identify chemicals of potential
concern to be addressed by the supplemental RI sampling activities. During preparation
of the OU-2C RI report following the supplemental RI sampling activities, these
comparison criteria will be used as conservative tools to delineate the nature and extent of
contamination, and 'will not be used to eliminate any chemicals from risk assessment
calculations.

• Concentrations of VOCs, semivolatile organic compounds (SVOCs). pesticides,
polychlorinated biphenyls (PCBs), metals (including hexavalent chromium), and
cyanidein groundwaterare comparedto the lower of federaland California
primarymaximumcontaminantlevels (TablesAI-1 andAI-2).

• Concentrationsof VOCs, SVOCs, pesticides, PCBs, metals(including
hexavalentchromium),andcyanide in groundwaterthatmay potentially
dischargeto surfacewaterbodies (Seaplane Lagoon or OaklandInnerHarbor)
arecomparedto CaliforniaToxics Rule criteria(Tables AI-1 andA1-2).

• Concentrationsof VOCs, SVOCs (excluding PAils), pesticides, PCBs,
metals(includinghexavalentchromium), and cyanide in soil are comparedto
their respective United States EnvironmentalProtectionAgency (U.S. EPA)
Region 9 preliminaryremediationgoals (PRGs)for residential soil (Tables A1-1
andA1-2); California-modifiedPRGs areused whereavailable (U.S. EPA
2OO4).

• Concentrationsof TPH in soil andgroundwaterarecompared to SanFrancisco
Bay Regional Water QualityControlBoardenvironn_ntal screeninglevels
(ESLs) as requestedby the regulatoryagencies (RWQCB 2005). Table AI-3
providesthe comparisoncriteria.

• Concentrationsof PAHs in soil areassessed by calculating benzo(a)pyrene
equivalentconcentrationsand comparingthese benzo(a)pyreneequivalents to
the AlamedaPoint-specific residential soil screening value of 620 _tg/kgfor
residential use and 2,100 _tg/kgfor industrial use (DON 2001).

• Concentrations of metals in soil that are above residential PRGs are compared to
threshold background concentrations developed specifically for the central
portion of Alameda Point (TtEM12001d, 2004) (Table A1-2). A metal
concentration is considered an exceedance if it is greater than both the
residential PRG and the background threshold concentration.

pageAl-iv AppendixA1to SAP- StudyAreasatOU-2C
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TheNavyandregulatoryagencieshaveinitiateddiscussionstoreconsiderthe
backgroundconcentrationsanddatasetestablishedforAlamedaPointata
meeting held on October 18, 2005 (DON 2005). It was agreed that the 95_
percentileorquantile(TableA1-2)wouldbemoreappropriateforcomparisonas
partof the assessmentofcontaminantnatureand extent.Thecomparisoncriteria
thatwillbe usedin theRIreportfor OU-2Cwill reflectany ulxtatedagreements
reachedbythe=timethe[] reportisprepared.

Exceedances of the comparison criteria listed above are summarized in Tables A1-4
throughA1-17 and discussed in this appendixfor contaminantsreportedin each OU-2C
study area.

REMEDIAL INVESTIGATION SAMPLING APPROACH

Soil samples will generally be collected at two depth intervals (0 to 0.5 foot below
ground surface [bgs] and 2 to 4 feet bgs) using the direct-push sampling method. At
locations at which TPH is a chemical of interest, a third sample will be collected at the
water table (soil/water interface) in the 4-to-6-foot depth interval; if groundwater is
encountered at depths shallower than 4 feet bgs, a saturated soil sample will be collected
in this depth interv_dl. A fourth soil sample from the borings next to OWSs (OWS 005,
OWS 006A, OWS 006B, and OWS 010) and former UST locations will be collected in
the 10-to-12-foot depth interval, which is below the bottoms of the OWSs and USTs. At
the locations in the PAH data gap area, soil samples will be collected at four depth
intervals (0 to 0.5 foot bgs, 0.5 foot to 2 feet bgs, 2 to 4 feet bgs, and 4 to 8 feet bgs) in
accordance with PAH assessment investigation sampling.

Discrete groundwater samples will be collected using the HydroPunch or equivalent
sampling method. Groundwater will also be collected from newly installed monitoring
wells and from existing monitoring wells that are not currently being sampled under the
BGMP as needed to fill data gaps. Groundwater samples will be collected during the RI
supplemental field activities from eight existing monitoring wells currently being
sampled under the BGMP (M05-02, M05-05, M05-06, M05-09, 1305-01, D05-03,
D05-04, and D05-05); these samples will be analyzed for the analytes included in the
BGMP sampling program. The discrete groundwater samples will be collected from the
shallower first water-bearing zone (FWBZ) from approximately 5 to 10 feet below the
groundwater table in each area; and in the deeper FWBZ at depths of approximately 20 to
25 feet below the water table. Groundwater flow directions developed from water levels
collected during the BGMP will be used to aid in the placement of some borings.

As input for risk assessment calculations for the indoor air pathway, soil gas samples will
be collected beneath the concrete slab at Building 5 (currently vacant) at a density of
approximately one sample per 6,000 square feet. Samples will be analyzed for VOCs.
The data from this investigation will be used to evaluate the potential risk from vapor
intrusion from VOCs in groundwater to the hypothetical future occupants of the building.
As part of the risk assessment, analytical results for soil gas samples will be compared to
both soil ESLs and California human-health screening levels. The primary use of subslab
soil gas data will be for risk assessment calculations (specifically as input to the Johnson
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and Ettinger model). Subslab soil gas data will not be used to characterizethe natureand
extent of soil or groundwatercontamination because soil and groundwaterare being
sampled and analyzed directly. Additionally, subslab soil gas data will not be used to
characterizethe natureof VOCs in soil or groundwaterdue to the potential for subslab
soil vaporto includechemicals presentin ambient airresulting from surfacesources (e.g.,
vapordegreasers,drycleaners, clarifiers,fuel tanks). However, subslabsoil gas data for
VOCs thatare also reportedin soil and groundwatermay be used to evaluate the relative
distribution of VOCs between each medium and to evaluate the areal distribution of
potentialrisk associatedwith migrationof VOCs fromgroundwaterto indoorair.

Few samples for physical (geotechnical) analysis were collected during previous
investigations. Therefore, to support risk assessment modeling, fate-and-transport
assessment, and FS (,'valuations,soil samples will be collected for geotechnical analysis
from locations throughoutOU-2C for which there are no previous geotechnical results.
These samples will be collected from the vadose zone in the 2-to-4-foot depth interval
and from selected monitoringwell borings in the 10-to-15-foot depth interval (shallower
FWBZ) and the 20-tc_-30-footdepth interval (deeper FWBZ).

ANALYTICAL METHODS

Unless otherwise specified, one or more of the following analytical methods will be used
for the samples from the proposed OU-2C sampling locations:

• U.S. EPA Methods 5035A and 8260B for VOCs in soil and groundwater

• U.S. EPA Method TO-15 for VOCs in soil gas

• U.S.EPAMethod8015B-Mwith silicagel cleanupforextractable-rangeTPH
(fuelfingerprint)

• U.S.EPAMethod8015-Mforpurge.able-rangeTPH(as gasoline)

• U.S.EPAMethod8270CforSVOCs(non-PAHs,including1,4-dioxane)

• U.S.EPAMethod8270Cwith selectedionmonitoringforPAHs

• U.S.EPAMethod8082forPCBs

• U.S.EPAMethod6010B/7000seriesformetals

• U.S. EPA Method 1631 for mercury (low-level detection limits for groundwater
samples in the event that any groundwater samples are collected within 500 feet
of theshoreline)

• U.S.EPAMethod7196Aforhexavalentchromium

• U.S.EPAMethod9010Bforcyanide

• U.S.EPAMethod901.1forradiumin soil

• U.S.EPAMethods903.1and 904.0forradiumin groundwater
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Because discrete groundwater samples are commonly turbid due to the presence of
suspended solids, slmaplescollected for metals will be filtered in the field prior to
analysis.

For groundwater samples collected from monitoring wells, the following analytical
methods also will be used.

• U.S. EPA Method 300.0 for common anions (chloride, fluoride,nitrate
[as nitrogen], nitrite [as nitrogen], and sulfate)

• U.S. EPAMethod 310.1 for alkalinity

• Robert S. KerrEnvironmental Research Laboratory Method 175 for dissolved
gases (methane, ethane, and ethene)

• U.S. EPAMethod 415.1 for total organic carbon

• U.S. EPA Method 160.1for total dissolved solids

• U.S. EPA Method 376.2 for sulfide

• I-IaehTest kit for iron (ferrous and ferric)

For soil samples collected for geotechnical analysis, the following methods will be used:

• American Petroleum Institute Recommended Practice 40 for air permeability
(vadose zone samples only)

• American Society for Testing and Materials (ASTM) D2937 and D2216 for
density and moisture content

• California State Water Resources Control Board method for effective porosity

• ASTM C136-96 and D422-63 for grain-size distribution

• ASTM D4318-00 for liquid limits

• ASTM D5084-90 for hydraulic conductivity

• Walkley-Black method for total organic carbon
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ACRONYMS/ABBREVIATIONS
AOC area of concern
AST aboveground storage tank

BEI Bechtel Environmental, Inc.
BGMP basewide groundwater monitoring program
bgs Ix:lowground surface
BSU Bay Sediment Unit
BTEX benzene, toluene, ethylbenzene, and xylenes

CAA corrective action area
CD compact disk
CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act
COC chemical of concern
COPC chemical of potential concern
CPT cone penetrometer test
CTO ccmtracttask order

DCA dichloroethane
DCE dichloroethene
DNAPL dense nonaqueous-phase liquid
DQO data quality objective
DTSC (California Environmental Protection Agency) Department of Toxic

Substances Control

EBS environmental baseline survey

FS feasibility study
FWBZ fu_t water-bearing zone

GAP generator accumulation point

HI-IRA human-health risk assessment

IR Installation Restoration (Program)
IWTP industrial waste treatment plant

JP-5 jet propellant grade 5

lag/L micrograms per liter
MCL maximumcontaminant level

mg/kg milligrams per kilogram
_" MTBE methyl tert-butyl ether
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Acronyms/Abbreviations

NADEP Naval Aviation Depot
NAS Naval Air Station
NFA no further action

OU operableunit
OWS oil/waterseparator

PAH polynuclear aromatic hydrocarbon
PCB polychlorinated biphenyl
PCE tetmchloroethene
PEP parcel evaluation plan
ppb pastsper billion
PRG preliminary remediation goal
PWC _[avy) Public Works Center

RAPP Removal Action Project Plan
RCRA Resource Conservationand Recovery Act
RFA RCRA facility assessment
RI remedial investigation
RNS ribbon nonaqueous-phase liquid sampler

SAP sampling and analysis plan
SPH six-phase heating
SVOC semivolatile organic compound
SWBZ second water-bearing zone
SWMU solid waste management unit

TCA tri,chloroethane
TCE trichloroethene
TDS total dissolved solids
TPH tOlalpetroleum hydrocarbons
TRPH tolal recoverable petroleum hydrocarbons

U.S. EPA United States Environmental Protection Agency
UST underground storage tank

VOC volatile organic compound
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Appendix A1

STUDY AREAS AT OU-2C

Investigation issues at Operable Unit (OU) 2C have been divided into three groups, based on
similarities of sampling rationale and design:

• evaluationareasanddatagap areas

• oil/waterseparatom(OWSs) andone ResourceConservationandRecoveryAct
(RCRA) undergroundstoragetank(UST[R]) unit

• solid waste managementunits(SWMUs) includingareaof concern(AOC),
abovegroundstoragetank(AST), solvent distillationunit,Naval Aviation Depot
(NADEP) generatoraccumulationpoint (GAP), andNaval Air Station (NAS)
GAP units

Four sets of data quality objectives (DQOs) were developed as sitewide approaches for the
investigation issues associated with these groups (Tables 1-6 through 1-9 in the Sampling and
Analysis Plan [SAP]). The DQO sets apply to study areas at OU.-2C as follows:

• DQOs for groundwater (Table 1-6 of theSAP) applyto the following:

- EvaluationArea 1: OU-2C groundwaterimpactedby volatile organic
compounds (VOCs), metals(including hexavalentchromium),and cyanide; and
potentially impactedby radium-226andradium-228beneath Building 5 and by
1,4-dioxane

• DQOs for soft evaluation areas (Table 1-7of the SAP) apply to the following:

- EvaluationArea 2: Building 2 (formerdrycleaningfacility)

- EvaluationArea 3: soil beneathBuilding 5 (formerplatingshop, foundry, etc.)

- Evaluation Area 4: soil beneath AircraftMaintenanceLine and adjoiningshop
area

- EvaluationArea 5: soil southof Building5

- EvaluationArea 6: soil east of Building 5

• DQOs for OWSs and USTs (Table 1-8of the SAP) applyto the following:

- OWS 005 (located in EvaluationArea 5)

- OWS 006A

- OWS O06B

- OWS 010

- UST(R)-02

• DQOs for data gap areas and SWMUs (Table 1-9of the SAP) applyto the
following:

- data gaps relatedto Buildings6, 34, 43, 44, 102, 282, 347, 400, 405, 415, 500,
and505

- PAH data gap area and former materials storage area south and east of Building 44
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- AOC 005 andNADEPGAP20(locatedin EvaluationArea 6)

- M-01,M-G2,M-09,NADEPGAP57,andNADEPGAP70 (locatedin
EvaluationArea3)

- M-05,NADEPGAPs02,04, and 31 (locatedin EvaluationArea4)

- AST 005G and NADEP GAP 25 (located in Evaluation Area 5)

- M-08, NADEP GAP 17, NADEP GAP 27, and NAS GAP 01 (identified as
SWMUsoutsidetheevaluationareas)

The purpose of this appendix is to describe each study area (including historical uses and
previous investigations) and provide area-specific problem statements and optimized sampling
designs (DQO Steps 1 and 7').

Evaluation areas, data gap areas, and SWMUs are shown on Figure AI-1. Summaries of
proposed sampling and analyses for all areas arepresented in Tables 1-2 through 1-5 of the SAP.
OU-2C locations sampled dm'ingprevious investigations for groundwater and soil are shown on
Figures 3-1 and 3-2 of the SAP. Existing and proposed monitoring well sampling locations are
shown on Figure A1-2. Distributions of chlorinated VOCs in groundwater beneath Evaluation
Area 1 are shown on Figures A1-3 through A1-5. For Evaluation Areas 2 through 6, data gap

areas, and SWMUs, previous soil sampling locations as well as proposed supplemental remedial
investigation (RI) sampling locations are shown on Figures A1-6 through Al-16. Historical data
were compared to criteriathat are described in the Foreword to this appendix and listed in Tables
AI-1 through A1-3. Samples with concentrations exceeding comparison criteria are summarized
in Tables A1-4 through Al-17. Figures and tables follow the text of this appendix. Appendix
A2 to the SAP presents previous data collected at OU-2C.

During meetings held on lVIay 16 and June 15, 2006, the Navy and the regulatory agencies
discussed data gaps identified by the regulatory agencies during their review of the draft
RI Report (SulTech 2005). During these discussions, the Navy and BEI provided a response to
the agencies' request for additional sampling within OU-2C. Agency concurrence with the
Navy's proposed approach to address each data gap (by sampling or by demonstrating that
adequate data were already available) was received during the June 15, 2006, discussion. A
summary of the issues initially identified as data gaps and agency concerns is included in
Table F-1 in Attachment F. This table provides the resolution for each issue (e.g., further
sampling or no sampling due to adequate existing data). Additionally, issues related to specific
media or chemicals that do not represent data gaps are explained in Sections Al.l.3 (Evaluation
Area 1) and A1.7 OR Site 5 Data Gaps Areas) of this appendix.

A1.1 EVALUATIONAREA1
Evaluation Area 1 consists of groundwater beneath OU-2C that has been impacted by
chlorinated VOCs, hexavalent chromium, other metals, and cyanide. Groundwater may
also have been impacted by 1,4-dioxane, which is a common component of degreasing
solvents; however, rio previous sampling has included analysis for this compound.
Furthermore, groundwater may have been impacted by radium from radioluminescent

painting operations in Building 5 that discharged paint containing radium-226 into the
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stormsewer system leading fromBuilding5 into theSeaplaneLagoonat OuffallF fromthe
1940sandearly 1960s.

Evaluation Area 1 encompasses approximately 36.8 acres located within Installation
Restoration(IR) Site 5, westof Buildings6 and 32 and IR Site 12, and includesthe portion
of IR Site 10 northof Building400 (FigureAl-1). EvaluationArea 1 includes EBS Parcels
46, 47, 48, 49, 50A, 51A, 53A, 54, 55, 56, 57, 58, 59, and portions of 45A and 52.
Although chlorinated VOCs and their related degradation products were found in
groundwaterat detectable concentrationsin the f'u'st-waterbearing zone (FWBZ) across
OU-2C, the highest concentrations were present primarily in two general areas at
Building 5: beneath the south-centralportionof the building and at the eastern edge of the
building (Figure A1-2). Within these two areas, four plumes of VOC concentrations
exceeding 10,000 microgramsper liter (l_g/L) were initially identified and targetedfor
dense nonaqueous-phaseliquid (DNAPL) removal actions (Plumes 5-1 through 5-4).
Subsequentplume characterizationactivities confirmedthat only two areas (Plumes 5-1
and 5-3) hadchlorinatedVOCconcentrationsmeetingcriteriafor DNAPL removal actions
using a six-phaseheating(SPH)technology(see Section Al.l.2.9).

The FWBZ represents saturated materials from 5 to approximately 40 feet below ground
surface Cogs)and includes the shallower FWBZ in the fill materialfrom 5 to 17 feet bgs
and the deeperFWBZ in the sandy and silty portionsof the underlyingBay SedimentUnit
(BSLOfrom 17 to 40 feet bgs. The BSU is underlainby the MerrittSand, which is the
uppermostportion of the second-waterbearing zone (SWBZ). Figures A1-3 and A1-4
show the distribution of chlorinated VOCs in the shallower and deeper FWBZ,
respectively, as representedby the combinedconcentrationsof the nine VOCs reported at
concentrationsexceeding comparisoncriteria. A 0.5-p.g/Lvinyl chloride contour line is
used to approximatethe extent of the VOC plume.

Trace concentrationsof some chlorinated VOCs and their related degradationproducts
were reported above detection limits in the SWBZ, particularlyat the eastern edge of
Building 5 at 60 to 70 feet bgs. Figure A1-5 shows the distributionof chlorinatedVOCs
in the SWBZ, as representedby the combinedconcentrationsof the same nine VOCs that
were reportedat concentrationsexceeding comparison criteriain groundwatersamples
collected in the FW_BZ. The SWBZ is separatedfrom the FWBZ by the BSU, which
comprises both clayey materials that may act as an aquitardand sandy/silty materials.
The presence of VOCs in the SWBZ may indicate a potential downward migrationof
solvents in groundwateratOU-2C.

Two investigationsusing direct-pushtechnology to collect discrete groundwatersamples
have been conductedto characterizethe natureand extent of VOCs in the FWBZ. An
additional investigationwas conductedto characterize the horizontaland vertical extent
of chlorinatedVOCs atconcentrationsexceeding 10,000 l_g/Lto a depth of up to 60 feet.

Between 1991 and 2004, more than 50 monitoring wells were installed and sampled for
VOCs and other chemicals of potential concern (COPCs). Within Evaluation Area 1,
seven FWBZ monitoringwells and seven SWBZ monitoring wells are currentlybeing
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sampled under the basewide groundwater monitoringprogram(BGMP) to monitor VOC
concentrations:

• oneFWBZwell in the plume- 2MW8S

• sixFWBZwells attheperipheryof theplume- M05-01,M05-02,M05-05,
M05-06, M05-08, and M05-08

• seven SWBZ wells at the periphery of the plume - wells D05-01 and D05-03
throughD05-08

The FWBZ wells monitor the shallower portion of the FWBZ at depths of 5 to 15 feet
bgs. Using maximum contaminant levels (MCLs) as the comparison criteria to
characterizethe natm'eand extent of contamination, 11 chlorinated VOCs have been
foundto exceed these criteria in multiple groundwatersamples. For 11 VOCs reportedat
concentrationsexceeding MCLs, Table A1-4 summarizes maximum concentrationsin
EvaluationArea 1 monitoring wells on a year-by-yearbasis.

Additional COPCs reported in groundwateracross OU-2C include nonchlorinatedVOCs,
semivolatile organiccompounds(SVOCs), pesticides, andmetals. In addition, petroleum
hydrocarbons have been reported in groundwater at OU-2C. Tables A1-4 through AI-I 1
list COPCsexceedingcomparisoncriteria. Chlorinatedsolvents(VOCs),petroleum
hydrocarbons, and metals are consistent with historical activities that occurred at OU-2C,
including painting, paint stripping, degreasing, plating, jet engine testing, equipment
cleaning and repair, -'rodthe use of petroleum hydrocarbons.

A1.1.1 Historical Use

The chlorinated VOC plume at OU-2C is generally located within IR Site 5, which is in
the central portion of Alameda Point and contains Building 5, also known as the Aircraft
Rework Facility (Figure AI-1). The area encompassing the plume is located
approximately 1,200 feet north of Seaplane Lagoon (Figure A1-2). The following
paragraphs describe historical activities at IR Site 5 that may have been sources of VOCs
found in groundwater, including operations in and adjacent to Building 5, USTs, ASTs,
OWSs, and the industrial wastewater sewer system.

Building 5 was erected in two stages: the southern portion (Building 5) was erected in
the 1940s, followed several years later by the northern portion (Building 5A). For the
purpose of this report, both portions are identified as Building 5. The building was
closed in 1993 and is currently vacant; however, past uses included cleaning, reworking,
and manufacturing of metal parts; plating, painting, and tool maintenance operations; and
specialty operations (Canonic Environmental 1990). The building contained a main paint
shop comprising two paint bays (Aircraft Paint East and Aircraft Paint Wes0 and several
smaller paint spray booths. In addition, there was a plating shop with operations
involving solvent vapor degreasing; caustic and acid etching; metal stripping and
cleaning; and chrome, nickel, silver, cadmium, and copper plating. A possible solvent
tank was reportedly located outside the northeastern comer of Building 5 (TtEMI 1999a).
The reported location of this tank is identical to the location of former UST 5-2. A
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review of records at the fire department in August 2006 (Hailam, pers. com. 2006) did
not reveal any additional information regarding this possible solvent tank.

Between 1940 and 1972, the wastewaters from all Navy operations at Alameda Point,
including those in Building 5, were discharged directly to the nearest surface water
bodies through the storm sewer system. In the early 1970s, the Navy installed a separate
industrial wastewater sewer system to collect industrial wastewater for pretreatment prior
to discharge to the East Bay Municipal Utility District. One pretreatment plant
(Industrial Wastewater Treatment Plant [IWTP] 5) was located near the southwestern
comer of the Building 5 (Figure AI-1). After 1972 and until 1991, the wastewater from
the plating shops in Building 5 was split into two waste streams: one for alkaline
(hexavalent chromium) tanks and one for cyanide tanks. The wastewater streams were
kept separate until tritecyanide stream was treated in a cyanide destruction unit. The two
waste streams were then rerouted together to IWTP 5.

IR Site 5 also housed a hazardous waste storage area, which was closed in 1988
(DTSC 2001); drummed wastes formerly stored in the hazardous waste storage area
included spent solvents, waste paints, and waste oils. This storage area, located outside
Building 5 in the southeastern corner of the site, also stored drummed hydraulic fluid and
lubricating oils. Building 5 contained numerous GAPs and other types of RCRA
SWMUs, all of which were investigated and included in a SWMU evaluation report for
OU-2C (SulTech 2005b). The areas described above are shown on Figure AI-1.

Lead-acid and nickel-cadmium batteries were serviced in the battery acid shop area. This
area was in the northeastern portion of Building 5. The battery fluids were discharged to
a sink in the storage area, and the sink reportedly discharged to the base industrial
wastewater sewer system. Base personnel have indicated that the corrosive fluids
deteriorated the piping in the sink and drain that led to the storm drain sewer system at
Outfalls F and FF.

The physical features and activities listed below were evaluated in the draft SulTech RI
Report (SulTech 2005a) as potential sources of contamination and identified as probable
primary sources of groundwater contamination and/or soil contamination that might
impact groundwater:

• Building5

- platingshop- VOCs, SVOCs, andmetals

- batteryacid shop- metals and acid

- hazardous,waste storagearea- VOCs, SVOCs, and metals

- solventtank- VOCs

- shops in southern portion- zinc chromate,sulfuric acid,potassium
hydroxide,heavy metals, methyl ethyl ketone, halogenatedand
nonhalogenatedorganics,corrosives, solvents, paints,waste oils, hydraulic
fluids, antifreeze,beryllium,and mercury
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- shops in northernportion- lubricatingoil, hydraulicfluid, methyl ethyl
ketone, zinc chromate,paint,sulfuricacid, potassiumhydroxide, petroleum
products,halogenatedorganics,paint,corrosives,and heavy metals

• Building 348 corrosion control shop and solventdip tanks- VOCs

• USTs and ASTs- totalpetroleum hydrocarbons(TPH)

• otherbuildingsthathistoricallyused or storedchemicals thatmay have
contributedto,the VOCs in groundwater,including:

- Building 2 - solvents from a drycleaning facility

- Building 261 - solvents

- Building :347- repairfacility

- Building 1348- methylene chloride

- Building405 - tdchlorofluoroethaneand solvents

- Building :500- oil, stains,paints, solvents, and glues

Buildings 34, 42, 62, 102, 194, 346, 614, 615, and former Buildings 51A, 53A, and 67
are not considered sources of VOC contamination because no usage or storage of
chlorinated solvents in these buildings has been reported. Building 32, located east of
Evaluation Area 1, was constructed in 1990 to house electroplating and metal finishing
operations and formerly housed an IWTP (IWTP 32) that operated under the NAS
Alameda RCRA Part B Permit for treatment of plating wastes. The IWTP was closed
under RCRA and the sampling conducted in conjunction with closure found no releases
to soil or groundwater (Shaw 2003b).

A1.1.2 Previous Investigations
Eleven investigations plus UST removal actions included the collection of groundwater
samples within Evaluation Area 1 arc as follows:

• Phase 2B and 3 Investigation(1991)

• AdditionalWork atIR Sites 4 and 5 (1992)

• Follow-on Investigation,ContractTask Order(CTO)260 (1994)

• Follow-on Investigation, CTO-280(1994)

• EnvironmentalBaseline Survey (EBS) Phase 2B and Phase2C

• StormSewerInvestigations

• GeochemicalProfilingto Define ChlorinatedSolvent Plumes(1997 and 1998)

• QuarterlyGroundwaterMonitoring,CTO-108 (1997-1998)

• ChlorinatedSolventTreatabilityTesting (2000)

• SupplementalRemedial InvestigationData Gaps Sampling(2001)
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• Chlorinated Solvent PlumeDefinition andDNAPL TreatabilityStudies
(2001 and 2003)

• Basewide GroundwaterMonitoringProgram(2002-2005)

• TPH Investigations

A description of investigations taken directly from the draft SulTech RI Report is
included in Section 13of the Work Plan. The results of these investigations for samples
collected in Evaluation Area 1 are summarized below. Locations sampled within the
boundaries of Evaluation Area 1 are shown on Figure 3-2 of the SAP. Analytical results
for groundwater saraples collected within Evaluation Area 1 are included on compact
disk (CD) in Appendix A2 to the SAP.

A1.1.2.1 PHASE 2B AND 3 INVESTIGATION, 1991 GROUNDWATER SAMPLING

Sampling for this investigation was performed as part of the NAS Alameda RI to
determine if soil and groundwater were contaminated in areas identified as potential
waste release sites (Canonic Environmental 1990). The investigation focused on the
industrial, sanitary, and storm sewers, and included collecting soil and groundwater
samples, installing groundwater monitoring wells, and performing groundwater
monitoring (PRC and JMM 1992).

At IR Site 5, the investigation included installation of five monitoring wells (M05-01
through M05-05) (Figure A1-2). Groundwater samples collected from these wells were
analyzed for VOCs, SVOCs, metals, cyanide, total organic carbon, pH, acidity, and general
chemical characteristics (PRC and JMM 1992). COPCs reported included VOCs, SVOCs,
metals, and cyanide. However, only VOCs and metals were reported at concentrations
exceeding comparison criteria.

VOCs reported in groundwater at IR Site 5 included chlorinated VOCs (chloroethane,
1,2-dichloroethane [DCA]; 1,1-dichloroethene [DC_]; 1,2-DCE; 1,1,1-trichloroethane
[TCA]; tdchloroethene [TCE]; and vinyl chloride) and fuel constituents (ethylbenzene,
toluene, and xylenes). The highest concentrations (36 to 760 p.g/L) and the highest number
of VOCs (1,1-DCA; 1,1-DCE; 1,2-DCE; 1,1,1-TCA; TCE; and vinyl chloride) were
reported in well M05-04 located at the eastern margin of Building 5. No fuel constituents
or SVOCs were reported in groundwater from well M05-04. Both chlorinated VOCs
(chloroethane and 1,1-DCA at concentrations of 22 to 67 I_g/L) and fuel-related VOCs

(ethylbenzene, toluene, and xylenes at concentrations of 12 to 250 l_g/L) were reported in
groundwater samples; from well M05-03, located south of Building 5. Seven SVOCs
(1,2-dichlorobenzene; 1,3-dichlorobenzene; 1,4-dichlorobenzene; 2,4-dimethylphenol;
bis[2-chloroethyl]ether; 2-methylnaphthalene; and naphthalene) and cyanide were also
reported in groundwater from well M05-03. VOCs were reported in groundwater from
well M05-02 located west of Building 5 (1,2-DCE; TCE; and vinyl chloride at
concentrations of 8.8 to 95 I_g/L) and well M05-05, located northeast of Building 5
(1,1-DCA; 1,2-DCE; and vinyl chloride at concentrations of 14 to 190 l_g/L). One SVOC

_€ (bis[2-chloroethyl]ether) was reported from well M05-05, but no fuel constituent VOCs
were reported in this well. The suite of chlorinated VOCs reported in groundwater at
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IR Site 5 is typical of'solvents used in paint stripping and metal partscleaning, and of the
productsof solventdegradation(TableA1-4).

Metals reported in groundwaterat IR Site 5 at concentrationsexceeding comparison
criteria were arsenic and nickel. Arsenic was reported in samples from all five wells, but
was reported at concentrations exceeding 10 lag/L (the current federal MCL) only in
samples from wells M05-03 (27.9 lXg/I.,)and M05-05 (16.6 lag/L). Nickel was reported
only from well M05-03 and at a concentration of 222 lag/I.,(the MCL is 100 lag/L).

At IR Site 10, the investigation included installation of three monitoring wells (M10-01
through M10-03) (Figure A1-2). Groundwater samples collected from these wells were
analyzed for VOCs, SVOCs, metals, acidity, and general chemical characteristics
(PRC and JMM 1992;). COPCs reported included VOCs, SVOCs, and metals. However,
no COPCs were reported at concentrations exceeding comparison criteria.

VOCs reported in groundwater at IR Site 10 included chlorinated VOCs 1,I-DCA;
1,2-DCE; 1,2-dichlompropane;and TCE at trace concentrations (1.4 to 3.4 lag/L)reported
in groundwater from well MIO-01 located north of Building 400 near Building 5. These
VOCsarecommonindustrialsolventsor their degradationproducts. In addition,
chloroform (2.5 to 52 Ixg/L)was reportedin groundwaterfrom wells M10-02 andM10-03,
locatedsouthof Building400. Chloroformis commonlyassociatedwith chlorinated
drinkingwater.SVOCs(pyrene,bis[2-chloroisopropyl]ether,andbis[2-chloroethyl]ether)
were reportedin groundwatersamplesonly fromwell M10-01.

_w
At IR Site 12, the investigation included installation of four monitoring wells (M12-01
through M12-04). Groundwatersamples collected from these wells were analyzed for
VOCs,SVOCs,metals,pesticides,total recoverable petroleumhydrocarbonsORPH),
and generalchemical characteristics (PRCand JMM 1992). COPCs detected included
one VOC,SVOCs,and metals. However,no COPCs other than antimonywerereported
atconcentrationsexceedingcomparisoncriteria.

The VOC 1,2-DCE (1[.6p.g/L)was reported in groundwatercollected from well M12-02.
Low concentrations (1.2 to 5.9 lag/L) of polynuclear aromatic hydrocarbons (PAHs)
(acenaphthene,fluoranthene,phenanthrene,and pyrene) and the SVOC bis(2-
chloroethyl)etherwere reportedin groundwaterfromwells M12-02,M12-03,and
M12-04. Antimony was reported at a concentration of 26.3 lag/L, which exceeds the
MCL (6 lag/L),for a sample fromwell M12-01.

A1.1.2.2 ADDITIONAL WORK AT IR SITES 4 AND 5, 1992 GROUNDWATER
SAMPLING

This follow-on work was based on the results of the sampling conducted around the
perimeterof Building 5 during the Phase 2B and 3 investigation conducted in 1991
(PRC and JlVIM1992). For this investigation, five areas in or aroundBuilding 5 were
identified for furtherinvestigation and groundwater samples were collected from nine
locationsassociatedwith fourof these areas: the platingshop, the wastewatertreatmentarea,
the formerhazardouswaste storagearea,and the batterystoragearea(PRCandMW 1995).
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Plating Shop

This investigationincludedboringsthroughthe platingshopfloor in the chromium
processing area of Building 5 (Figure AI-1). One discrete groundwater sample was
collected from each of five borings (B05PS-01 through B05PS-05) and analyzed for
VOCs, metals, hexavalent chromium, and cyanide. COPCs reported included VOCs,
metals, hexavalent chromium, and cyanide. A subsequent round of discrete groundwater
sampling was conducted in 1993 at five additional borings (B05PS-06 through
B05PS-10) and samples were analyzed for VOCs. Figure 3-2 of the SAP shows the
locations of these discrete groundwater sampling points.

Groundwater beneath the plating shop contained the VOCs chloroethane; 1,1-DCA;
1,1-DCE; 1,1,1-TCA; and vinyl chloride at concentrations of 5.9 to 790,000 ILtg/L.These
VOCs are common industrial solvents and their degradation products. VOCs reported in
the discrete groundwater sampling at concentrations exceeding comparison criteria
included 1,1-DCA; 1,1-DCE; 1,1,1-TCA; and vinyl chloride (Table A1-5). These VOCs
were also reported in wells previously installed during the Phase 2B and 3 investigation
around the perimeter of Building 5 (PRC and JMM 1992).

Metals reported at concentrations exceeding comparison criteria included aluminum,
arsenic, barium, beryllium, cadmium, chromium, lead, and nickel (Table AI-10). In
addition, hexavalent chromium (1,020 to 7,010 lxg/L) and cyanide (342 to 4,550 lxg/L)
were reported in groundwater collected from beneath the plating shop (Tables AI-10
and AI-11). The presence of solvents, metals, and cyanide in groundwater beneath the
plating shop was consistent with past plating activities (PRC and MW 1995).

WastewaterTreatmentPlant

This investigationincluded the installationof two boreholes (B05WT--01and B05WT-02)
adjacent to the sumps used to store wastewater prior to pretreatment (see Figure AI-10).
One discrete groundwater sample was collected from each boring and analyzed for
VOCs, SVOCs, metals, hexavalent chromium, cyanide, and pH. COPCs reported
included VOCs, metals, hexavalent chromium, and cyanide.

Groundwater at the wastewater treatment sump area contained common industrial
solvents and their degradation products (chlorobenzene; chloroethane; 1,1-DCA;
1,2-DCE; methylene chloride; and vinyl chloride at concentrations of 12 to 210 Ixg/L)
and fuel constituents (ethylbenzene, toluene, and xylenes at concentrations of 30 to
660 l_g/L). Many of these VOCs were also reported in groundwater from nearby well
M05-03 in the Phase 2B and 3 investigation. SVOCs (di-n-butylphthalate,
1,4-dichlorobenzene, 2,4-dimethylphenol, 4-methylphenol, and naphthalene at
concentrations of 2.1 to 380 Ixg/L)were reported in groundwater from the wastewater
treatment sump area (Table A1-8). In addition, cyanide (24.3 to 39.6 lxg/L) and
hexavalent chromium (2,830 to 9,350 lxg/L) were reported in groundwater collected from
this area (Table AI-IL0). Metals reported at elevated concentrations included chromium,
cobalt, lead, nickel, vanadium, and zinc (Table AI-10). These compounds may be related

_' to releases from wastewater treatment area sumps or to other sources (PRC and
MW 1995).
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Hazardous WasteStorage Area

This investigationincludeddrillingtwo boreholes(B05HW-02andM05HW-01) in the
former hazardouswaste storagearea locatedat the southeastcomer of Building 5
(FigureA]-t). A monitoringwell (M05HW-01)wasconstructedin theboringlocatedat
the northernsideof' the area. The groundwatersamplecollectedfrom the well was
analyzedfor VOCs,SVOCs,metals,bexavalentchromium,cyanide,andtotaldissolved
solids (TDS).

Groundwaterin the former hazardouswaste storage area contained common industrial
solvents and their degradationproducts (chlombenzene, 1,1-DCA; 1,1-DCE; 1,2-DCE;
tetrachloroethene[PCE]; TCE; and vinyl chloride at concentrationsof 2.1 to 97 l_g/L).
SVOCs pyrene; bis[2-chlomisopmpyl]ether, 1,2-dichlorobenzene;1,3-dichlombenzene;
and 1,4-dichlorobenzene) were reported at relatively low levels (1.4 to 34 _tg/L)
(TableA1-8). No cyanide, hexavalent chromium, or other metals at elevated
concentrations were reported in groundwaterfrom the former hazardous waste storage
area(PRCand MW 11995).

Battery Acid Shop Area

This investigationincluded two boreholes (B05BS-01 and B05BS-02) drilled outside the
batteryacid shop axea at the northeastcomer of Building 5 where the sink discharges to
the industrialsewer, and one inside the battery storage area, immediately adjacent to
where the piping from the sink enters the floor (Figure A1-9). One borchole was
converted to a monitoring well (M05BS-01) and the sample was analyzed for VOCs,
SVOCs, metals,hexavalentchromium, cyanide, and TDS.

Groundwaterin the vicinity of the battery acid shop areacontained common industrial
solvents and their degradationproducts (1,1,-DCA; 1,1-DCE; 1,2-DCE; TCE;and vinyl
chloride 1.2 to 98 gg/L) (Table A1-4) and the fuel constituentbenzene (1.5 _g/L). The
SVOC bis(2-chloroethyl)etherwas reported at low levels (4.7 _tg/L). No hexavalent
chromium or cyanide was reported in groundwatersamples from the battery acid shop.
Metals were not reported at concentrationsexceeding background levels. The solvents
and SVOCs identified in groundwaterhave been reported in numerous wells at IR Site 5
and are probably not related to past practices in the battery storage area (PRC and
MW 1995).

A1.1.2.3 FOLLOW-ON INVESTIGATION, CTO-260, 1994 GROUNDWATER
SAMPLING

The objective of this investigation was to fill data gaps from previous investigations by
collecting additional chemical, geological, and hydrogeologic information, and to use
these data to assess the nature and extent of soil and groundwatercontamination to
prepare an RI and feasibility study (FS) (PRC and MW 1996a). Field activities included
performingcone penetrometertesting (CPT);collecting direct-pushgroundwatersamples
and HydroPunchsamples; installing wells, including SWBZ monitoring wells and a
referenceboring;and performingfour quartersof groundwatermonitoring.
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The objective of the CPT and direct-push groundwatersampling programwas to evaluate
the lithology and hydrogeologic characteristics below a depth of 15 feet, to assess the
thickness of the SWBZ, and to obtain a groundwater sample from the permeable zone
within the SWBZ at each location.

During this follow-on investigation, soil samples were collected from seven CPT
locations (CPT-S05-01 through CPT-S05-07) driven near monitoring wells where
elevated levels of VOCs and SVOCs had been reported, adjacent to existing sewer lines,
and spaced around Building 5. The additional CPT was conducted to further evaluate
lithology and hydrogeologic characteristics in the vicinity of IR Site 5. HydroPunch
samples (DHP-S05-01, HP-S05-02 through HP-S05-07) were located approximately
5 feet away from each CPT location and advanced to the top of the SWBZ, underlying
the Holocene Bay Mud. Five FWBZ monitoring wells (M05-06 through M05-10) were
installed at IR Site 5 to further characterize the VOC and metals concentrations in the
FWBZ. An additional monitoring well within the IR Site 5 boundaries was installed in
conjunction with activities at adjacent IR Site 8 (M08-7). A reference boring at IR Site 5
(REF-S05-01) was located at the northwestern comer of Building 5. The boring was
drilled to a depth of 117 feet bgs and terminated after penetrating into approximately 5
feet of the Yerba Buena Mud. Three deep wells (£)O5-01 through D05-03) were installed
at IRSite5 toassessthelateralextentof VOCsin theSWBZ.

Groundwater samples were obtained from 10 shallow wells (M05-01 through M05-10)
and 3 deep groundwater wells (1305-01 through D05-03) around the outside of
Building 5. The FWBZ groundwater samples were analyzed for VOCs, SVOCs, metals,
cyanide, and TDS. The primary VOCs reported from the wells in the FWBZ at IR Site 5
were chlorinated VOCs 1,1-DCA; 1,1,-DCE; 1,2-DCE; PCE; 1,1,1-TCA; TCE; and vinyl
chloride and fuel constituent VOCs benzene, toluene, and xylenes. Of the five wells that
were sampled as p=Lrtof the earlier investigation, three wells showed similar VOC
concentrations during this investigation. Well M05-03 showed an increase in VOC
concentrations and weU M05-01, in which no VOCs were previous reported, had low
concentrations of several VOCs. The highest VOC concentrations were reported in
newly installed well M05-07 located on the eastern side of Building 5. Table A1-4
provides a summary of VOC data for wells sampling during this investigation. Cyanide
was reported in well M05-10 (Table AI-11) located inside Building 5 north of the plating
shop, in well M05-03 south of Building 5, and in well M05HW-01 located at the
southeastern comer of Building 5 (PRC and MW 1996a).

The primary chemicals reported from the SWBZ groundwater wells consisted of carbon
disulfide and chloroform; however, samples from SWBZ well 1305-02 had reported
concentrations of TC.E(42 lxg/L) and vinyl chloride (1 Ixg/L). No cyanide was reported
in any of the SWBZ wells (PRC and MW 1996a).

Low levels of VOCs were reported in the HydroPunch samples. The VOCs reported
were 1,1-DCA; 1,1-DCE; 1,2-DCE; benzene; carbon disulfide; TCE; and vinyl chloride.
Low levels of SVOCs (N-nitrosodiphenylamine) were also reported in the HydroPunch

_, samples (PRC and MW 1996a).
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The primary compounds reported in the HydroPunch samples at IR Site 5 were VOCs,
SVOCs, TPH, and metals (PRC and MW 1996a). VOCs reported in the HydroPunch
samples consisted of 1,1,1-TCA; 1,1-DCA; 1,1-DCE; 1,2-DCE; chloroethane;
ethylbenzene; PCE; toluene; TCE; vinyl chloride; and xylenes. SVOCs reported at the
site included 2-methylnapthalene, acenaphthene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
bis(2-ethylhexyl)phthalate, carbazole, chrysene, dibenzofuran, fluorene, fluoranthene,
indeno(1,2,3-cd)pyrene, N-nitrosodiphenylamine, pyrene, and phenanthrene. Metals
reported in the HydroPunch samples included cadmium, chromium, copper, lead,
mercury, and silver. ]kiaddition, TPH was also reported at the site (PRC and MW 1996a).

A1.1.2.4 FOLLOW-ON INVESTIGATION, CTO-280, 1994 GROUNDWATER
SAMPLING

During the 1994 fo][low-on investigation under CTO-280, additional field work was
conducted at IR Sites; 5 and 10 to further assess the nature and extent of chemicals in soil

and groundwater reported during winter and spring 1994 (PRC and MW 1996b). The
fieldwork included performing CPT borings, collecting HydroPunch samples and shallow
soil samples, installing shallow monitoring wells, collecting quarterly groundwater
samples, and installing piezometers.

Additional fieldwork conducted at IR Site 5 included four additional CPT sampling
locations (CPT-S05-08, CPT-S05-09, CPT-S05-11, and CPT-S05-12). The CPT was
used to evaluate lithology and hydrogeologic characteristics below a depth of 15 feet and
to identify the SWBZ. HydroPunch groundwater samples were obtained from each of the
CPT locations (DHP-S05-08, DHP-05-09, DHP-S05-11, DHP-S05-12) along with two
samples from the SWBZ (SHP-S05-11 and SHP-S05-12). Figure 3-2 of the SAP shows
the locations of these discrete groundwater sampling points. Three piezometers
(PEZ S05-08 through PEZ S05-10) were installed around the plating shop to ascertain
groundwater flow direction in the FWBZ. In addition, two shallow groundwater
monitoring wells (M05-11 and M05-12) were installed adjacent to the overspray trenches
northwest and northeast of the building (Figure A1-2).

The groundwater samples were analyzed for VOCs, SVOCs, metals, cyanide, TPH,
general chemistry, and total organic carbon. The analytes reported in the FWBZ wells
consisted of TPH as cliesel; 1,1-DCA; 1,2-DCE; carbon disulfide; and vinyl chloride. In
the SWBZ, the analytesreported were diesel and carbondisulfide (FRC and _ 1996b).

A1.1.2.5 ENVIRONMENTAL BASELINE SURVEY, 1995 GROUNDWATER
SAMPLING

Evaluation Area 1, located within IR Site 5, consistsof all or portions of EBS Parcels
45A, 46, 47, 48, 49, 50A, 51A, 53A, 54, 55, 56, 57, 58, and 59. As a part of the EBS,
these parcels were investigated under the Phase 2A and 2B investigations and a storm
sewer investigation. Figure 3-2 of the SAP shows the locations of these discrete

groundwater sampling points. _'
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Based on data gaps identified at the site, soil and groundwater were sampled during the
EBS. During Phase 2A, no groundwater samples were collected at EBS parcels within
Evaluation Area 1; however, during Phase 2B, groundwater samples were collected at
EBS Parcels 45A, 57, and 59 (IT 2001a).

EBS Parcel 45A

The details of groundwater sampling at EBS Parcel 45A are discussedunder
Section A1.2, Evaluation Area 2.

EBS Parcel 57

The Phase 2A report identified VOCs and chromium in subsurface soils at EBS
Parcel 57. Phase 2B collected groundwater samples for analysis at three locations
(057-006-014, 0574306-015, and 057-006-016). Figure 3-2 of the SAP shows the
locations of these di.,w:retegroundwater sampling points.

Phase 2B groundwater samples were collected for analysis from within or south of the
footprint of Building 348. This metal building with a concrete floor was constructed in
approximately 1960 and covered about 5,100 square feet. Historically, Building 348 was
used as a corrosion control shop. The parcel evaluation plan (PEP) noted that activities
conducted included steam cleaning of aircraft outer surfaces and parts using methylene
chloride. Abandoned dip tanks were observed along the east and west sides of the
building interior. "[lae EBS Phase 1 site inspection noted that the concrete floor was
pitted and eroded over approximately 80 percent of the floor area. The floor of the wash
bays in the building were sloped to allow drainage of wastewater from steam cleaning
and part stripping to a gutter and industrial wastewater drain. The berm for this area had
a hole in it, allowing liquids to flow into and out of the wash bay.

Phase 2B groundwater samples contained several VOCs at concentrations exceeding
comparisoncriteria,including carbon tetrachloride (130 lag/L);1,1-DCA (80 to 1,300lag/L);
1,2-DCA (2 to 780 lag/L); 1,1-DCE (19 to 290 lag/L); I,I,I-TCA (4,700 lag/L);TCE (3 to
10 I.tg/L),and vinyl chloride(1 to 580 lag/L) (Table A1-5). Additional VOCs were reported
at concentrations below comparison criteria, including 1,2-dichloropropane (1 to 2 I.t/gL);
2-butanone(39 J l_'_); benzene (0.6 J to 1 J lag]L); chlorobenzene (19 lag/L);chloroethane
(2to 13 lag/L); chloroform (28 to 85 lag/L); chloromethane (4 J lig/L); ethylbenzene
(31 _tg/L);methylene chloride (2 to 5 lig/L);PCE (2 lag/L);toluene (12 to 69 lag/L);and total
xylenes (270 to 790 lag/L). Phase 2B groundwater samples contained metals at
concentrations exceeding EBS comparison criteria, including aluminum (147,000 to
213,000lag/L), arsenic (64.6 to 85.8 lag/L), beryllium (7.7 lag/L), chromium (980 to
1130lag/L),lead (69..4to 184 lag/L),manganese (4,610 to 5,610 lag/L), mercury (0.39 and
1.2lag/L),nickel (645 to 1170lag/L),and vanadium (653 to 1,330lag/L)(Table AI-10).

EBS Parcel 59

Two groundwater samples (059-SS-003 and 059-SS-004) were collected and analyzed
from the storm sewer corridor during the Phase 2B investigations. Figure 3-2 of the SAP
shows the locations of these discrete groundwater sampling points. These samples were
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analyzed for pesticides and polychlorinatedbiphenyls (PCBs). No pesticides or PCBs
were reportedin these groundwatersamples (IT2001a).

A1.1.2.6 STORM SEWER INVESTIGATIONS, 1995-1997 GROUNDWATER
SAMPLING

Investigations of storm sewer sediments and storm sewer corridorswere proceeding in
1995 at the same time as the Phases 2A and 2B samplingactivities. See Section A1.1.2.4
for groundwatersamples collected and analyzed from along sewer corridors for EBS
Parcel59 (IT 2001a).

A storm sewer sediment removalaction was completed by the Navy between 1995 and
1997 (IT 1997, TtF.MI1997c). No groundwatersamples were collected during this
removal action.

In 2000, the Navy conducted a storm sewer study. The primary objective of this
investigation was to identify stormsewer sections that were damaged, located below the
water table (submerged), and subject to infiltration of contaminated groundwater
(TtEM12000b). No groundwatersamples were collected.

Approximately1,380 feet of line in the vicinity of IR Site 5 was identifiedas undamaged,
nonprioritystorm sewerline. These lines were partof systemsthat dischargedto OutfallsF
andG. In addition,approximately1,785 feetof outfall systemF in the vicinityof IR Sites 5,
10, and 12 was identifiedas withinindicatorchemicalplumesbut subjectto the radiological
programand beyond lthescope of this WorkPlanfor supplementalRI samplingat OU-2C.
According to a Navy Remedial Project Manager (Richardson,pets. com. 2006), the
radiologicalprogramwill include remediationof the drainsand associatedpiping inside
Building5 leadingoutto thestormdrains.

A1.1.2.7 GEOCHEMICAL PROFILING TO DEFINE CHLORINATED SOLVENT
PLUMES, 1997'AND 1998 GROUNDWATER SAMPLING

Past investigations identified the presence of chlorinated solvents in subsurface soil and
groundwaterat several locations aroundBuilding 5. Quarterlygroundwatermonitoring
around the site had[ identified elevated levels of 1,1,1-TCA; 1,1-DCE; 1,1-DCA;
1,2-DCE;chloroethane;and TCE. The objective of geochemical profiling investigations
was to define the vertical and lateral extent of chlorinated solvents under and around
Building 5. During 1997, discrete groundwatersamples were collected and analyzed
from 26 sampling locations (S05-1B-A, S05-1B/2B-A, S05-2A-A, S05-2A-B, S05-2A-C,
S05-2B-A, S05-2B-B, S05-2B-C, S05-3A-A, S05-3A-B, S05-3A-C, S05-3A-D,
S05-3A-E, S05-3B-A, S05-3B-B, S05-3B-C, S05-3B-D, S05-4A-A, S05-4B-A, S05-4B-B,
S05-4B-C, S05-4B-D, S05-5B-A, S05-SB-B, S05-SB-1, and S05-SB-2) along nine
transect lines across the eastern one-third of the building and the areaeast of the building.
Groundwater samples were collected and analyzed from various depths down to 20 feet
bgs (OGISO Environmental 1997). During late 1997 and early 1998, discrete
groundwater samples were collected at 29 locations (S05-2-1 through S05-2-4, S05-3-1
through S05-3-5, S05-4-1 through S05-4-6, S05-5-1 through S05-5-5, S05-6-1 through
S05-6-5, and S05-7-Ii through S05-7-4) along six transect lines across the central and
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eastern portion of Building 5, including sampling east of Building 5 and south of
Building5; and at two locations (S05-1-2 and S05-2-3), located outside of OU-2C, in a
transectthat crossedBuilding 12 andEBS Parcel53 (locatedeast of IR Site 10 and south
of IR Site 5). These groundwatersamples were collected and analyzed from various
depths down to 30 feet bgs (TtEMI and Einarson, Fowler, and Watson 1998). The
discrete groundwatersamples were analyzed for VOCs. Figure 3-2 of the SAP shows the
locations of these discretegroundwatersampling points.

The screening-level dataevaluated for the 1997 investigationreportedbenzene, toluene,
ethylbenzene, and xylenes (BTEX) and 12 additional chlorinatedVOCs (Table A1-5).
ChlorinatedVOCs with the highestconcentrationswere the following:

• 1,l,l-TCA up to 100,000 I_g/L, 1,1-DCE up to 65,000 I_g/L,and carbon
tetrachlofideupto 4,600l_g/L(S05-4B-Cat 10feetbgs,eastof Building5,
adjacentto thefounds)

• 1,1-DCA up to 29,000 I_g/Land 1,2-DCE up to 4,600 _tg/L (S05-2A-A at
13.5feetbgs,eastof Building5, adjacenttothesouthernportionof the Aircraft
MaintenanceLinearea)

• chloroethane up to 43,000 l_g/L (SOS-2B-B at 14 feet bgs, east of Building 5 and

southof Building62)

• vinylchloride:upto 5,500I_g/L(S05-2B-Aat 15feetbgs,northwesternportion
of Building5 in AircraftMaintenanceLinearea)

• TCEupto 3213I_g/L(S05-3B-Cat l0 feetbgs,eastof Building5)

The reportcharacterizedVOCs in groundwaterextendingfrom4.5 feet to 14 feet bgs and
concludedthat these solvents appearto be "ponded" on the top of the BSU (approximately
15 feet bgs), with ntinimaldownwardmigration,as few VOCs were reported in samples
collected at 20 feet bgs. A large solvent plume was delimited at the eastern side of
Building5, southof Building 62 and northof Building 500. A possible second plume was
identified along the south side of Building 5 and a possible third plume was identified
within Building 5 and was thought to be migrating away from the formerplating shop
locationnearthecenterof thebuilding. The reportconcludedthatsolventsweredispersed
throughoutIR Site5, butconfinedbytheBSU(OGISOEnvironmental1997).

The screening-level data evaluated for the 1998 investigation reportedBTEX and 16
additional chlorinated VOCs. Chlorinated VOCs with the highest concentrations were
the following:

• 1,1-DCAup to 40,0001xg/Land 1,1-DCEupto2,000gg/L(S05-4-5 at 11.5feet
bgs,northwestof theformerplatingshopinsideBuilding5)

• 1,2-DCEup to 1,100_tg/L(S05-5-3at 11.5feet bgs,in theeasterncentral
portionof Building5)

• chloroethaneupto 1,100btg/L(S05-3-4at 11.5feet bgs, southof Building5)

• vinylchlorideup to 490 lxg/L(S05-3-2at 11.5feetbgs,southof Building5)
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The reportcharacterized the presence of VOCs in groundwaterextending from 4.5 feet to
15.5 feet bgs and also concluded that the assorted solvents appear to be ponded on the top
of the BSU (at approximately 15 feet bgs), with minimal downward migration, because
few VOCs were re;K_rtedin samples collected at and below 20 feet bgs (TtEMI and
Einarson,Fowler,and Watson 1998).

For samples collected to the southeast of OU-2C (S05-1-2 and S05-1-3), no chlorinated
VOCs were reporte,clat concentrations above detection limits (TtEMI and Einarson,
Fowler, and Watson 1998). For discrete groundwater samples collected from twoEBS
sampling locations (053-0035 and 053-0037) in this area southeast of OU-2C, only low
levels of two chlorinated VOCs were reported in one sample (chloroform at 11 lxg/L and
TCE at 3 lxg/L). Results for discrete groundwater samples collected southeast of OU-2C
indicate that the extent of the VOC plume is confined to OU-2C (Figure A1-3).

A1.1.2.8 QUARTERLY GROUNDWATER MONITORING, CTO-108, 1997-1998

Four quarters of groundwater monitoring were conducted in 1997 through 1998. The
groundwater samples were analyzed for VOCs, TPH, SVOCs, metals, cyanide, general
chemistry, and total organic carbon. The analytes reported in the FWBZ wells consisted
of diesel; 1,1-DCA; 1,2-DCE; carbon disulfide; and vinyl chloride (Table A1-4). In the
SWBZ, the analytes reported were BTEX compounds (0.6 to 2 p.g/L), chloroform (1 to
10 Ixg/L),and vinyl chloride (0.5 I.tg/L).

A1.1.2.9 CHLORINATED SOLVENT TREATABILITY STUDIES,
2000 GROUNDWATER SAMPLING

In 2000, two treatability studies were conducted to address two areas with elevated
concentrations of chlorinated VOCs.

The Navy conducted[ a surfactant-enhanced subsurface remediation treatability study at
the northeastern comer of Building 5 (Plume 5-1) (Figure A1-2). The purpose of the
study was to demonstrate enhanced removal of VOC concentrations exceeding 10,000
Ixg/L. A site investigation was conducted to finalize the location of the treatability study
cell test areaand to determine the pre-test volume of VOCs exceeding 10,000 btg/Lusing
soil coring and the Pre-Partitioning Interwell Tracer Test. Soil core samples were collected
throughout the study area and a VOC volume was estimated using the measured core
properties as the basis of the calculation. Following the site investigation, the Navy
conducted surfactant-enhanced subsurface remediation for VOC removal. After the

surfactant injection, a site investigation was conducted to determine the post-test VOC
volume using post-test soil coring and the Post-Partitioning Interwell Tracer Test. The
post-test soil cores were drilled within 2 feet of the selected pre-study soil sampling
locations at depth intervals identical to the pre-coring locations. The Post-Partitioning
Interwell Tracer Test was conducted using the same protocol as the Pre-Partitioning
Interwell Tracer Test: to determine the post-test VOC mass. The soil coring and Post-
Partitioning Interwell Tracer Test results showed excellent mass reduction (over
97 percent). The results exceeded the project goal of 95 percent VOC removal (Surbec-Art
Environmental2000).
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A steam-enhancedextraction remediationtreatabilitystudywas conductedat the eastern
margin of Building 5 (Plume 5-4). Steam was injected via wells. Injections and
extractions occurredcyclically (BerkeleyEnvironmentalRestorationCenter2000).

A1.1.2.10 SUPPLEMENTAL REMEDIAL INVESTIGATION DATA GAP SAMPLING,
2001 GROUNDWATER SAMPLING

This investigation included direct-push groundwatersampling and analysis to address
dissolved-phase cMorinated VOCs in groundwater, the potential for DNAPL in the
saturated zone, VOCs in soil gas overlying groundwater, and hexavalent chromium and
cyanide in groundwaterin the vicinity of the formerplating shop in Building 5. A round of
groundwater sampling from existingwells was also conducted during this investigation.

Dissolved-Phase VOCSampling

The overall objectives of data gap sampling at IR Site 5 were to investigate chlorinated
VOCs in groundwater at Building 5. To verify the vertical extent of VOC contamination
in the FWBZ, groundwater samples were collected by a direct-push method from the top
of the FWBZ and at the base of the fill soil at 31 locations (S05-DGS-DP01, S05-DGS-
DP06 through S05-DGS-DP08, S05-D(3S-DPIO through S05-DGS-DP12, S05-DGS-14
through S05-DGS-16, S05-DGS-DP21 through S05-DGS-DP25, and S05-DGS-DP34
through S05-DGS-DP49). On the basis of initial analytical results, step-out sampling was
conducted at shallow groundwater sampling locations to characterize the extent of the
chlorinated VOC plume. The interval targeted for sampling was the top of the FWBZ.
Figure 3-2 of the SAP shows the locations of these discrete groundwater sampling points.

The delineation of VOC plumes addressed the chlorinated VOCs underlying Building 5,
east of Building 5, and extending south of Building 5 to beneath Building 400 in IR Site 10.
The lateral extent of the VOC plumes was defined to MCLs, except for the northwestern
comer of IR Site 5. VOCs reported at concentrations exceeding MCLs in the northwestern
area at depths of 0 to 20 feet bgs included benzene, cis-I,2-DCE, and vinyl chloride.
VOCs reported at concentrations exceeding MCLs in the northwestern area at depths of
15 to 20 feet bgs included benzene, cis-I,2-DCE, and vinyl chloride (Table A1-5). Vertical
extent was characterized with below-detection-limit VOC concentrations reported in
samples collected below 20 feet bgs. At 16 feet bgs, only benzene (up to 5.8 lxg/L) and
vinyl chloride (up to 2 lxg/L) were reported at concentrations that exceeded MCLs.

TPH plumes were characterizedas commingled with chlorinated VOCs; therefore, TPH
contamination would be managed under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) program. Step-out sampling was
recommended to define lateral extent of TPH plume west of M05-03 and east of
CA05-05, located between IR Sites 5 and 10 (TtEMI 2002b). Table A1-6 provides a
summary of TPH data from monitoring wells.

DenseNonaqueous-PhaseLiquid Sampling

An investigation was conducted to detect and define the limits of VOC contamination
at concentrations exceeding 10,000 lag/L at IR Site 5. Ribbon nonaqueous-phase
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liquid samplers (RNSs) were installed at potential source locations (S05-DGS-DP01,
S05-DGS-DP05 through S05-DGS-DP16) where VOC concentrations exceeding
10,000 _tg/Lwere suspected but no monitoring wells were located. Figure 3-2 of the
SAP shows the locations of these discrete groundwater sampling points. In addition,
groundwater samples;were collected and analyzed fromeach soil boring afterremoval of
RNSs.

In locations where VOC concentrations exceeding 10,000 _tg/L were suspected and
monitoring wells (M05-04 and M05-07) were already in place, multi-level, passive
diffusion bag samplers were used to collect depth-discrete samples from the screened
interval of the wells. An evaluation of RNS and passive diffusion bag sample data and
phase separation shake tests did not indicate the presence of DNAPL at IR Site 5.
However, the results of confirmation groundwater samples collected from RNS borings
indicated VOC concentrationsexceeding 10,000 p.g/L(Table A1-5).

Soil Gas Sampling

Soil gas samples were collected from groundwater contaminant plume areas at depths
below the ground surface and above the groundwatertable. Soil gas samples were
collected using a direct-push, soil vapor probe and a slow-purge, vacuum-monitored
inductionsystem. Soil gas samples were collected fromeight locations (S05-DGS-SG03,
S05-DGS-SG06, S05-DGS-SG09, S05-DGS-SG12, S05-DGS-SG15, S05-DGS-SG18,
and S05-DGS-SG21) and analyzed for chlorinated VOC, BTEX, and TRPH to support
vapor intrusion modeling in the baseline human-health risk assessment (HHRA) for
IR Site 5. Measurable concentrations of VOCs were reported in soil gas above the
contaminantplumein groundwater(TtEMI2002b).

Hexavalent Chromiumand Cyanide Sampling

Objectives for the investigation in groundwater of inorganic chemical contamination
related to the plating shop at Building 5 included determining whether hexavalent
chromium and cyanide were present and documenting cadmium and chromium
concentrations. Groundwater samples were collected at IR Site 5 using a direct-push drill
rig. Groundwater samples were collected from five locations within the former plating
shop (S05-DGS-DPI4, S05-DGS-DP17 through S05-DGS-DP20), two locations south of
Building 5 adjacent: to the plating wastewater holding tanks (S05-DGS-DP26 and
S05-DGS-DP27), and five locations around the periphery of the former plating shop
(S05-DGS-DP61 through S05-DGS-DP66) (see Figure 3-2 of the SAP). Samples were
submitted to a fixed[ laboratory for analysis of cadmium, total chromium, hexavalent
chromium, and cyanide, and measurement of pH. A metals soil removal action was
conducted during data gap sampling.

In groundwater samples collected from within the boundaries of the former plating shop
prior to the soil removal action, cadmium concentrations were 7.8 to 189 lxg/L, total
chromium concentrations were 12.6 to 138 l_g/L, hexavalent chromium concentrations
were below the detection limit (10 lxg/L), and cyanide concentrations ranged from below
the detection limit to 480 lxg/L (Tables AI-10 and AI-11). However, for groundwater
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samples collected outside the plating shop area, cadmium concentrations were below the
detection limit andtotal chromium concentrations ranged from below the detection limit
to 17 lxg/L. Cyanide concentrations for samples within the plating shop boundaries
ranged from below the detection limit to 480 Ixg/Land from below the detection limit to
1,090lxg/Lfor samples outside the platingshop (TtEMI 2002b) (Table A1-11). Figure
3-2 of the SAP shows the locations of these discrete groundwater sampling points.

Monitoring Wall Sampling

A round of water level measurements and groundwater sampling and analysis was
conducted for all existing wells at IR Sites 5, 10, and 12 to determine current conditions
(M05-01 through M05, M05BS-01, M05HW-01, D10A-01, M10-01 through M10-03,
and M12-01 through M12-04). The groundwater samples were analyzed for VOCs and
TPH using a mobile laboratory. Tables A1-4 and A1-6 provide summaries of VOC and
TPH data, respectively, from monitoring wells.

A1.1.2.11 CHLORINATED SOLVENT PLUME DEFINITION AND DENSE
NONAQUEOUS-PHASE LIQUID TREATABILITY STUDIES,
2001-2003 GROUNDWATER SAMPLING

From September 2(X)1 through January 2002, an investigation was conducted to
determine the vertical and lateral extent of potential plumes with VOC concentrations
exceeding 10,000 lxg,/Lprior to preparation of final project plans to conduct a VOC
source removal action at IR Site 5. Four plumes (5-1, 5-2, 5-3, and 5-4) were identified
in the engineering evaluation and cost analysis (TtEMI 2001b). Samples were analyzed
specifically for ten VOCs: 1,1-DCA; 1,2-DCA; 1,1-DCE; cis-I,2-DCE; trans-l,2-DCE;
1,1,1-TCA; 1,1-2-TCA; PCE; TCE; and vinyl chloride. VOC concentrations were
summed for each sample and compared to a screening criterion of 10,000 I_g/Las an
indication of the possible presence of DNAPL.

For Plume 5-1 (east of Building 5 and south of Building 62), 33 borings (5-1-ADD2
through 5-1-ADD10, 5-1-ADD12 through 5-1-ADD17, 5-1-ADD19 through 5-1-ADD21,
5-1-ADD23, 5-1-ADD24, and 5-1-ADD26 through 5-1-ADD38) were installed and
groundwater sample,,;were collected at 5-foot intervals to depths of up to 60 feet bgs.
Figure 3-2 of the SAP shows the locations of these discrete groundwater sampling points.
Screening analyte concentrations (i.e., the combined sum of concentrations for the
ten VOCs) exceeding 10,000 _tg/Lwere encountered at 12 locations and at depths up to
60 feet bgs (IT 2002b). A DNAPL removal action using SPH was planned, and in 2004
the removal action was implemented and completed.

Prior to implementation of the SPH removal action, the discovery of mobile DNAPL
within the Plume 5-1 triggered the implementation of a physical DNAPL removal. A
series of temporary wells (MRWl through MRW4) were installed in a triangular grid and
DNAPL was removed periodically from those wells.

For Plume 5-2 (east of Building 5), six borings (5-2-ADD2, 5-2-ADD5, 5-2-ADD6,
5-2-ADD8, 5-2-ADD10, and 5-2-ADD13) were installed and groundwater samples were
collected and analyzed at 5-foot intervals to depths of up to 25 feet bgs. Screening
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analyteconcentrations(i.e., the combinedsum of concentrationsfor the ten VOCs)
didnotexceed10,000llg/L. No furtheractionfor DNAPL removalwasrecommended

2002d).

For Plume 5-3 (within the central portion of Building 5), 84 borings (5-3-ADDI through
5-3-ADD9, 5-3-ADDll through 5-3-ADD24, 5-3-ADD26 through 5-3-ADD51,
5-3-ADD53, 5-3-ADD55 through 5-3-ADD59, 5-3-ADD63, 5-3-ADD71 through
5-3-ADD72, 5-3-ADD74 through 5-3-ADD76, 5-3-ADD80 through 5-3-ADD83,
5-3-ADD85 through 5-3-ADD87, 5-3-ADD89, 5-3-ADD91, 5-3-ADD93 through
5-3-ADD95, 5-3-ADD98, 5-3-ADD101 through 5-3-ADD103, 5-3-ADD107 through
5-3-ADD107, and 5--3-ADD109through 5-3-ADDll0) were installed and groundwater
samples were collected and analyzed at 5-foot intervals to depths of up to 35 feet bgs.
Screening analyte concentrations (i.e., the combined sum of concentrations for the
ten VOCs) exceeding 10,000 lxg/Lwere encountered at approximately 40 locations and at
depths up to 35 feet bgs (IT 2002e). A DNAPL removal action using SPH was
implemented in 2006.

For Plume 5-4 (east of Building 5), 14 borings (5-4-ADD1 through 5-4-ADD9,
5-4-ADD10 through 5-4-ADD12, and 5-4-ADD20 through 5-4-ADD21) were installed
and groundwater sanlples were collected and analyzed at 5-foot intervals to depths of up
to 25 feet bgs. Screening analyte concentrations (i.e., the combined sum of
concentrations for the 10 VOCs) did not exceed 10,000 lxg/L. No further action for
DNAPL removal was recommended(1T 20020.

Individual VOC concentrations exceeding MCLs are listed in Table A1-5.

A1.1.2.12 IR SITE 5 DNAPL SOURCE REMOVAL ACTIONS, 2004-2006

A full-scale mass removal action using SPH with vapor extraction was completed for
DNAPL source removal at Plume 5-1 between July 8, 2004, and November 5, 2004 and
set up was begun for the Plume 5-3 removal action in April 2006 (Shaw 2006). The
objective of the removal actions was to remove sufficient contaminant mass to
permanently reduce the total concentrations of chemicals of concern (COCs) to below
10,000 parts per billion (ppb) within the horizontal extent of Plume 5-1, to a maximum
depth of 20 feet bgs. The removal action was conducted in accordance with the final
Removal Action Project Plans (RAPP) for IR Sites 4 and 5 DNAPL and Dissolved
Source Removal Action (IT 2002a), the Amendment to the RAPP for installation of well
points for DNAPL extraction (IT 2002b), and the RAPP Addendum (Shaw 2003b).

The application of SPH was successful in treating the targeted Plume 5-1, an area of
approximately one-third acre. The COCs (predominantly 1,1,1-TCA and TCE, and the
degradation products from these compounds) were mobilized into the vadose zone as a
vapor by heating the soil and groundwater via SPH, and then removed by vapor
extraction. More than 3,000 pounds of VOCs were recovered over the 15-week SPH
treatment. Groundwater concentrations in the treatment zone above 20 feet bgs were
reduced from an average initial total COCs concentration (sum of concentrations of ten
chlorinated VOCs: 1,1-DCA; 1,2-DCA; 1,1-DCE; cis-I,2-DCE; trans-l,2-DCE; PCE;
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1,1,1-TCA; 1,1,2-TC.A;TCE; and vinyl chloride) of approximately 49,000 gg/L to less
than 120 l_g/L.

Prior to the full-scale SPH application,the total COC concentrationsin seven treatment
zone monitoring wells (1MW6S, 1MW7S, P-5-1-MWS1, P-5-1-MWS2, p-5-1-MWS3,
P-5-1-MWS4, and P-5-1-MWS5) rangedfrom an averageof 300 l_g/Lto 240,000 I_g/L.
The highest concentrationswere for 1,1,1-TCA (205,000 l_g/L in well P-5-1-MWS3).
Four months aftercompletion of the SPH operation, the highest COC concentrationin
treatmentzone monitoringwells was 1,414 l_g/Lin well 1MW6S, while concentrationsin
all other wells were either below the detection limit of 1 l_g/L or less than 20 gg/L.
Results for all monitoring wells sampledduringthe SPH applicationshowed total COC
concentrationreductionsto values well below the removal action goal of 10,000 ppb and
therefore meeting the;removalaction objective (Shaw 2006).

A1.1.2.13 BASEWIDE GROUNDWATER MONITORING PROGRAM,
2002-2005 GROUNDWATER SAMPLING

Within EvaluationArea 1, seven FWBZ monitoring wells and seven SWBZ monitoring
wells arecurrentlybeing sampledunderthe BGMPto monitorVOC concentrations:

• one FWBZwellintheplume- 2MW8S

• six FWBZwells atthe peripheryof theplume- M05-01,M05-02,M05-05,
M05-06, M05-08, and M05-09

• sevenSWBZwells atthe peripheryof theplume- wellsD05-01andD05-03
throughD054)8

Groundwatersamples from wells included in the BGMP area were analyzed for VOCs,
TPH,metals,anions, sulfide, alkalinity, and dissolved gases.

Twenty-two monitoring wells within the boundaries of Evaluation Area 1 have been
sampled quarterlyor semiannually (F3VBZwells 2MW8S, M05-01 through M05-12,
M05BS-01, M05HW-01, and M10-01; and SWBZ wells D05-01 throughD05-07). An
additionalnine wells in IR Sites 5, 10, and 12 outside of Evaluation Area 1 have been
sampled quarterlyor semiannually (FWBZ wells M10-02, M10-03, Mll7-E, M12-01
throughM12-04, M08-7; and SWBZ wells D10A-01 and D12-01) (Shaw 2003a, 2004b,
2004c; PRC 1996; TtEMI 1997b, 1998). Additional wells that have been sampled on a
less routinebasisor as partof VOCremoval activities include 1MW6S, 1MW7S,MLS-1,
MLS-7, P-5-1-MWD1 through P-5-1-MWD5, P-5-1-MWI1 through P-5-1-MWIS,
P-5-1-MWS1throughP-5-1-MWSS, and MRWl throughMRW4.

TablesA1-4, A1-6, and A1-9 summarizeall monitoring well samples collected between
1991 and 2004 on an area-by-areabasis for VOCs, TPH, and metals, respectively.
Maximumconcentrationsfor each yeararepresentedfor the ten VOCs that were reported
at concentrationsexceeding MCLs in more than one sample (Table A1-4); for all
reportedTPH(TableA1-6); and for metals exceeding MCLs (Table A1-9).
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A1.1.2.14 TOTAL PETROLEUM HYDROCARBON INVESTIGATIONS,
1994-2000 GROUNDWATER SAMPLING

This subsectionsummarizestheresultsof groundwatersamplingandanalysisconducted
as part of TPH investigationsfor USTs within the boundariesof EvaluationArea 1.

UST 5-1 was a 250-gallon tank used to store waste oil, and was located west of
Building 5 nearBuilding 347 (TtEMI2003, PWC 1996a). The tankwas installedin 1940
and removed on C_:tober 25, 1994; TPH-contaminated soil was excavated. One
monitoring well (MW05-02) was installed near the tank, and groundwatercontained
VOCs andTPH atconcentrationsup to 230 I_g/L.

LIST 5-2 was a 4,000-gallon steel tank used to store jet fuel, and was located east of
Building 5 (TtEMI1997a, 2003). The tankwas removed on June24, 1997. Soil samples
and a groundwatersample were collected following the UST removal (TtEMI 1997a).
The groundwatersample (NAS05-01-S-07-W) contained benzene at a concentrationof
7 p.g/Land TPH as diesel at 864,000 I_g/]-,(Tables A1-5 and A1-7). As partof the TPH
Data GapInvestigationin 2000, two groundwatersampleswere collected nearthe former
location of this US'[' (CA05-01 and CA05-02). Samples were analyzed for VOCs and
TPH. Chlorinated VOCs and TPH were reported at concentrations exceeding comparison
criteria (Tables A1-5 andA1-7, respectively).

Two monitoring wells (FWBZ well M05-07 and SWBZ well D05-02) near the former
location of UST 5-2,were sampled for TPH in 2001. Groundwatersamples collected
from M05-07 contained TPH as diesel and TPH as gasoline, and samples from D05-02
contained TPH as motor oil (Table A1-6). The closure report indicated that a jet fuel
release to the soil and groundwaterhad occurred, and corrective action is ongoing
(TtEMI 2003). The former location of UST 5-2, along with UST 5-3, is designated as
AOC 005 and is located within the Alameda Point TPH Program's Corrective Action
Area (CAA)-5A.

UST 5-3 was a 320-gallon steel tankused to store waste oil and solvents, and was located
east of Building 5 (TtEMI 1999c, 2003). The tank was removed on December 8, 1998.
Contaminatedsoil was removed. The product line was reported to have a 3-inch hole
(TtEMI1999a). Soil samples collected after the LIST removal (locations
030-MOD1-283, 284, and 285) contained chlorinatedVOCs and TPH (Tables Al-12
and Al-13). No groundwatersamples were collected at the time of UST removal. As
partof the TPHData GapInvestigationin 2000, one groundwatersample (CA05-03) was
collected near the former location of this UST. Samples were analyzed for VOCs and
TPH. Chlorinated VOCs and TPH as motor oil were reported at concentrations
exceeding comparisoncriteria (Tables A1-5 and A1-7). A groundwatersample collected
from nearbywell M05-04 in 2001 was analyzed for TPH and containedTPH as gasoline
at a concentrationof' 220 l_g/L. As described above, the former location of UST 5-3 is
partof AOC 005 andis locatedwithinCAA-5A.

LIST62-1 was a 2,000-gallon fiberglass tank used to store diesel, and was located east
of Building 5 near Building 62 (TEMI 1999e, 2003). The tank was removed on
November20, 1998. Contaminatedsoil was removed.
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USTs261-1and261-2wereboth800-gallonsteeltanksusedtostorekerosene,andwere
located south of Building 5 nearBuilding 261 (TtEMI2003, PWC 1996c). Both tanks
were installed in 19,43and removed on December 8, 1994. Soil was not removed and
sampleswere notcollected because tankswere housedin a concrete vault. The vaultwas
filled with concreteduringthe demolition of Building 261 (PWC 1996b).

UST 261-3 was a 1,500-gallon steel tank used to store the solvent PD-680 (solvent
naphtha), and was located south of Building 5 near Building 261 (TtEMI 2003,
PWC 1996c). The tank was installed in 1943 and removedon December 8, 1994. One
groundwatersample was collected from the excavation (261-3L) and analyzed for BTEX
and TPH. Analytesreportedat concentrationsexceeding detectionlimits includedTPH as
diesel, gasoline, and jet fuel. Concentrations (2,500 to 15,000 _g/L) exceeded
comparison criteria (Table A1-7). Additionally, in 1999, groundwatersamples were
collected from three geoprobe sampling locations (057-001,057-002, and 057-008) and
analyzed for VOCs and TPH. COPCsreported included the VOCs 1,1-DCA; 1,1-DCE;
ethylbenzene; TCE;vinyl chloride; and xylenes; and TPH as diesel, gasoline, andjet fuel
(TtEM12003). Analyticalresults exceeding comparisoncriteriaare listed in Tables A1-5
and A1-7. As partof the TPH Data GapInvestigationin 2000, one groundwatersample
(CA05-04) was collected near the formerlocation of this UST. Samples wore analyzed
for VOCs and TPH. Fuel constituent1,2,4-trimethylbenzeneand TPH as gasoline were
reportedatconcentrationsexceeding comparisoncriteria(Tables A1-5 and A1-7).

UST 400-1 was a 250-gallon stool tank used to store diesel fuel near Building 400
(TtEMI2003; PWC 1997b). The tank was installed in the mid-1940s and was removed
on January 26, 1995, in good condition; TPH-contaminatedsoil was excavated. Soil
samples collected after the UST removal contained TPH concentrations up to
14,000 milligrams l_r kilogram (mg/kg). The formerlocation of UST 400-1 has been
designated UST(R)-12 and is being addressed under CAA-5C. Discrete groundwater
samples collected in 1997 (400-1-MOJ, 400-2-MOJ, 400-3-MOJ, 400-16-MOJ, and
400-17-MOJ) contained TPH concentrations up to 48,000 l_g/L (Table A1-7). Three
monitoring wells (400MJ-MW1, 400MJ-MW2, 400MJ-MW3) were installed in 1997,
and sampled in 1997, 1998, and 1998 (TtEM12003). Groundwatersamples from these
wells contained TPH concentrations up to 1,600 _g/L (Table A1-6). A discrete
groundwatersample (400-001) was collected as partof the UST methyl tort-butylether
(MTBE) investigati(m in 1999 and contained several chlorinated VOCs and MTBE.
Only 1,1-DCA was. reported at a concentration exceeding the screening criterion
(Table A1-7). As part of the TPH Data Gap Investigationin 2000, one groundwater
sample (CA05-05) was collected near the former location of this UST. Samples were
analyzed for VOC, TPH, and SVOCs. ChlorinatedVOC 1,1-DCA at a concentration
below comparison criteria, and TPH as diesel and as motor oil were reported at
concentrationsexceeding comparisoncriteria (Table A1-7). Correctiveaction is ongoing
underthe TPHProgr_un(TtEM12003).

UST 614-1, located :nearBuilding 614 on the west side of Building 5, was a steel tank
with a capacity of 2,0,000 gallons. This tank was designed for use as an emergency
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overflow tank in the:event that chemical offloading in Building 614 resulted in a spill.
No spill occurred in :Building614, and the LISTdid not contain hazardous materials.

Four USTs (615-1 t]hrough615-4) were associated with Building 615, located south of
Building 5. USTs 615-1 and 615-2 were steel tanks with capacities of 10,000 gallons and
5,000 gallons, respectively. These tanks were designed for use as emergency overflow
tanks in the event that chemical offloading in Building 615 resulted in a spill. No spills
occurred and the USTs did not containhazardous materials. These tanks remain in place
and are exempt from regulatory closure (TtEMI 2003).

UST 615-3 was a 50-gallon steel tank used to store oil and water, and is also known as
OWS 615 (TtEM12003, PWC 1997a). The tank was removed on December 20, 1994. A
discrete groundwater sample (615-001) was collected and analyzed as part of the UST
MTBE investigation in 1999 and contained several chlorinated VOCs and MTBE. Only
one VOC (4-methyl-2-pentanone) was reported at a concentration of 1,300 lxg/L.
Corrective action will be determined under the RCRA program (TtEMI 2003).

UST 615-4 was an 80-gallon capacity steel tank used to store waste oil, and located near
Building 615 (TtEMI 1999d, 2003). The tank was removed on December 9, 1998. No
groundwater sampling was conducted.

A1.1.3 Proposed Sampling Rationale and Design
The sampling plan fi_rEvaluationArea 1 addresses data gaps associated with the nature
of contaminants in groundwater, contaminant levels within source areas, and the potential
discharge of contaminants in groundwater at OU-2C to surface water. The following
discussion presents the problem statement and optimized sampling design proposed for
Evaluation Area 1 (DQO Steps 1 and 7). Sitewide DQOs that apply to Evaluation Area 1
are presented in Table 1-6 of the SAP. Proposed sampling locations are shown on
Figure A1-2.

Chlorinated VOCs in groundwater at OU-2C were initially identified in 1991 when five
shallow monitoring wells were installed around Building 5. One or more VOCs were
reportedin FWBZ wells located at the southeasternside of Building 5 (M05-04 located
east of the foundryandheattreatmentarea),south of Building 5 (M05-03 near the plating
shop wastewaterpre-treatmentarea),at the northeasterncorner of Building 5 (M05-05),
and at the western side of Building 5 (M05-02). No chlorinatedVOCs were reported in
groundwaterfrom well M05-01 at the northwesterncorner of Building 5. Groundwater
flow direction in the FWBZ has been characterized as towardthe north and west across
Building 5, which places wells M05-01, M05-02, and M05-05 at downgradientlocations
from potential source areas within and east of Building 5. In 1991, cyanide was also
reportedin well M05-03 at a concentrationbelow the MCL.

Subsequentinvestigationsin 1992 and the installationand sampling of additionalFWBZ
wells in 1994 and 1995 identified potential VOC source areas at the location of the
former plating shop within Building 5 (well M05-10) and east of Building 5 at the

location of a possible former solvent tank (well M05-07), and south of Building 5 (wells
M05-03 and M05HW-01). In 1992, cyanide and hexavalent chromium were also
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identified at concentrations exceeding MCLs in discrete groundwatersamples collected
from the platingshop area.

Chlorinated solvents and their breakdown products (1,1-DCA; 1,2-DCA; 1,1-DCE;
1,2-DCE; PCE; 1,1,1-TCA; TCE; and vinyl chloride) were reportedin groundwater
across OU-2C. Benzene has also been reportedin groundwaterand is likely related to
leaking USTs formerly present at OU-2C that were used to store petroleumproducts.
VOCs presentat concentrationsexceeding 10,000 I_g/Lwerereported in threeareas:

• Plume5-1:sourcemaybe apossibleformersolventtankattheeastmarginof
Building5

• Plume5-3:sourceis likelythe formerdegreasingoperationsin the former
platingshoparea

• Plumes5-2 and5-4:sourcemaybe the formerfoundryandheattreatmentarea
at thesoutheasternmarginof Building5

DNAPL source removal actions for Plume 5-1 (completed in 2004) and Plume 5-3
(initiatedin 2006) have greatlyreducedor will reducethe levels of VOCs in groundwater
in these two plume areas (see Section A1.1.2.12). For this mason, further groundwater

sampling for VOCs in groundwaterwithinthe two areasencompassedby the 10,000 I_g/L
VOC concentration contours(Figure A1-2) is not proposed as partof the Supplemental
RI field activities.

The areasouth of Building 5 may also be a source area;this areawas formerlyoccupied
by plating shop wastewater pretreatment units (near well M05-03), an industrial
wastewatertreatmentfacility (IWTP 5), a formerhazardouswaste storagearea(near well
M05HW-01), and various activities thatmay have used VOCs.

During meetings helld on May 16 and June 15, 2006, the Navy and the regulatory
agenciesdiscussed datagaps as identified by the regulatory agencies duringtheir review
of the draftRI Report (SulTech 2005a). During these discussions, the Navy and BEI
provided a response to the agencies' request for additional sampling within OU-2C.
Agency concurrencewith the Navy's proposed approachto address each data gap (by
samplingor by demonstratingthat adequatedata were already available) was received
duringthe June15, 2;006,discussion. ForEvaluation Area l, no additional groundwater
sampling to delineate the extent of VOCs or metals is proposed except as described
below. Delineation of VOCs at concentrationsexceeding 10,000 I_g/L(as an indication
of the presence of DNAPL) is complete, DNAPL removal actions are under way or
completed(see Sections Al.l.2.11 and A1.1.2.12), and no additional characterizationof
DNAPL in groundwateris proposed. Any data gaps associatedwith WaterBoardcriteria
for fuel site closure will be addressedby review of TPH data againstESLs.

The natureof groundwatercontaminationby chlorinatedVOCs has been characterized
(i.e., chlorinated solvents and their breakdown products); however, data gap issues
remain concerning other chemicals, including any presence of 1,4-dioxane;the extent of
hexavalentchromium and cyanide at concentrations exceeding MCLs; and radium-226

'_ and radium-228 in the shallower portion of the FWBZ beneath Building 5. The
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horizontal extent of l_lechlorinated VOC plume in the shallower FWBZ (Figure A1-3)
anddeeper FWBZ (Figure A1-4) and the verticalextent of chlorinatedVOCs to depths of
40 feet bgs have been characterized, except for datagaps relatedto the following:

• the limitsofVOCsatconcentrationsexceedingMCLsatthewesternmargin
of the plume

• the directionof groundwaterflowatthewestern,downgradientmarginof
OU-2C

• thedirectionof plumemigrationoff-site,if any,at thewestern,downgradient
marginof OU-2C

• concentration,,;of VOCsimmediatelydowngradientof thesourceareafor
Plume5-1beneaththe interiorof Building5

• concentration,,;of VOCsin groundwaterintheshallowerFWBZatthe
upgradientmaxginof theVOCplume(southeastof Building5)

• concentration,,;of VOCsin groundwaterinthe shallowerFWBZin the vicinity
of formerBui][ding348,locatedsouthof Building5

• concentration.,; of VOCs in the deeper FWBZ near the northeastern corner of
Building5

SWBZ wells installed in 1994 were located near the northwestern corner of Building 5

(well D05-01), east of Building 5 in the Plume 5-1 area (well D05-02), and west of
Building 5 (well D05-03). In 1994, only groundwater from well D05-02 contained VOCs
(1,2-DCE; TCE; and vinyl chloride); and following initial sampling, VOCs were reported
below detection limits with the exception of occasional reports of benzene and vinyl
chloride at concentrations below MCLs. Well D05-02 was abandoned as part of the SPH
DNAPL removal activity for Plume 5-1 and replaced with wells D05-05 and D05-06 in
2004. SWBZ wells were also installed in 2004 west and east of the Plume 5-1 area (wells
D05-04 and I)05-07, respectively) and east of the Plume 5-2/5-4 area (well D05-08). No
VOCs have been reported in any of the newly installed SWBZ wells. However, in 2001
and 2002, vinyl chloride was reported in SWBZ well D05-03 at the western margin of
OU-2C at concentrations exceeding the MCL (0.5 _tg/L).

Metals reported in groundwater at OU-2C at concentrations exceeding MCL comparison
criteria included aluminum, antimony, arsenic, barium, cadmium, chromium, lead,
mercury, nickel, and thallium. Arsenic is naturally occurring and its presence is
attributed to background conditions at OU-2C. Arsenic tends to mobilize under reducing
groundwater conditions, which are present at OU-2C. In addition, most of the metals
were reported fewer than ten times at concentrations exceeding MCL comparison criteria,
and they were not considered risk drivers in OU-2C groundwater. The OU-2C RI report
will address all metals reported in groundwater (including arsenic) and will identify
which metals may represent a release. The OU-2C RI report will include a statistical
comparison of metal,; concentrations in groundwater from OU-2C to the Alameda Point
background data set. The RI report will also address all metals concentrations for
individual samples that exceed the Alameda Point background 95thpercentile to assess

pageA1-26 AppendixA1 to SAP - StudyAreasat OU-2C
4/30/2007 4:05:45 PM Iw k:\wordproceaino_mpo_s_cto-Oe3_wod_plan_nal_lac_ a_sap_oeTKIx al_kopendlxal.doc



CLEAN 3
CTO-0093/0203

April 2007

AppendixA1 StudyAreasat OU-2C

whether there has been a release regardless of whether the OU-2C data set for a given
metal is comparable to background.

Although the extent of chlorinated VOCs in the FWBZ has been characterized in
Evaluation Area 1, the westernmost and presumably furthest downgradient wells
(M05-02 and M05-06) have been reported with several VOCs at concentrations that
occasionally exceed MCLs. These wells monitor the shallower FWBZ (screened at 10 to
15 feet bgs). No groundwater samples have been collected from the deeper FWBZ in this
area. Additionally, SWBZ well D05-03 at the downgradient margin of the Evaluation
Area 1 has also had reported concentrations of vinyl chloride. Available water level data
suggest that groundwater flow is to the west toward a groundwater sink or trough at or
near well M05-06. This sink or trough may represent a preferential groundwater flow
pathway and may represent a direct connection with the bay (water level elevations at
well M05-06 are comparable to mean sea level). However, a data gap exists as to
whether groundwater flows toward the north (to Oakland Inner Harbor) or south (to
Seaplane Lagoon) and whether it is in hydraulic connection with the bay. To determine
the possible discharge point of groundwater from Evaluation Area 1, this plan proposes
additional aquifer testing activities. To address the possible presence of VOCs in the
deeper FWBZ and the SWBZ and confirm the extent of VOCs in groundwater at the
western margin of the plume, this plan proposes the installation of at least one additional
SWBZ well and several additional shallower and deeper FWBZ wells.

Data gaps also exist for the VOC concentrations in the upgradient margin of the VOC
plume and in the vicinity of former Building 348. To address these data gaps, this plan
proposes the installation of two monitoring wells in the shallower FWBZ (screened at
10 to 15 feet bgs). One well (M05-19) will be installed southeast of Building 5 to
monitor groundwater quality at the upgradient margin of the OU-2C VOC plume.
Another well (M05-20) will be installed to monitor groundwater quality at the former
location of Building 348, an area with historical presence of VOCs located south of
Building 5. Operations at former Building 348 may have been the source of VOCs
previously reported in groundwater.

Although the nature of chlorinated VOCs in Evaluation Area 1 has been characterized,
the presence of VOC concentrations exceeding 10,000 !.tg/L suggests that 1,4-dioxane
may be present in groundwater at OU-2C. The compound 1,4-dioxane is a common
additive to chlorinated solvents used in degreasing activities like those conducted at the
former plating shop !in Building 5. Additionally, the extent of cyanide and hexavalent
chromium has not been adequately characterized. To address these issues, this plan
proposes to sample existing monitoring wells, to install and sample new monitoring
wells, to sample discrete groundwater, and to analyze for VOCs, 1,4-dioxane, cyanide,
and hexavalent chromium as well as for a full analyte list for new wells, as described in
DQO Table 1-6 of the SAP. In addition, to address the possible release of radium
associated with previous operations in Building 5 to groundwater in the shallower portion
of the FWBZ, discrete groundwater samples will be collected from five selected locations
(SND57SB01, SM09SB01, NADEP GAP 70, EA3SB12, and EA3SB29) beneath this
building (Table 1-4 of the SAP). Data collected during these investigation activities will
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be used in conjunction with existing data to complete characterization of the nature and
extent of COPCs for this area, to conduct a risk assessment, and to support an FS.

Between 1940 and 1972, wastewaters from all Navy operations at Alameda Point were
discharged directly into the nearest surface waters through the storm sewer system. From
the beginning of that time period through the early 1960s, radioluminescent painting
operations on the second floor of Building 5 discharged paint containing radium-226 into
the storm sewer system leading from the building into the Seaplane Lagoon at Outfall F.
To address the possible release of radium associated with previous operations in
Building 5 to groundwater in the shallower portion of the FWBZ, this plan proposes to
collect discrete groundwater samples from selected locations for radium-226 and
radium-228 analyses.

A1.1.3.1 AQUIFER TESTING

Coordinated monitoring of tidal influence in both FWBZ and SWBZ wells is needed to
address the potential[ discharge of VOCs in groundwater to surface water. Proposed
activities include the following:

• Conduct a tidal influence study using existing OU-2C-specific wells and newly
installed piezometers.

• Measure wate:vlevels at low tide and prepare potentiometric map. See Work
Plan Figure 2-7 for the potentiometric map prepared under the BGMP using data

collected in spring 2006 (ITSI 2006).
• Install piezometer pairs at up to eight locations (a total of 16 piezometers)

between OU-2C and Seaplane Lagoon and along the western border of OU-2C.
The piezometers will be installed to monitor water levels in the shallower
FWBZ (10 to 15 feet bgs) and in the deeper FWBZ (25 to 30 feet bgs).

Aquifer testing may be conducted to characterize tidal influence, groundwater flow
direction in the FWBZ at the western margin of OU-2C, and possible point of discharge
to surface water for ]Evaluation Area 1. A 25-hour groundwater elevation study will be
performed using newly installed temporary piezometers and selected new monitoring
wells (well pair M05-13 and L05-01, well pair M05-14 and L05-03, and L05-02 next to
M05-02) and existing monitoring wells (M05-01, M05-02, M05-06, 26SW03, M117-E,
and, if accessible, MBG-04). This study will be conducted to assess the direction of
groundwater flow and the extent of tidal influence on groundwater beneath OU-2C. Slug
tests will be conducted on all newly installed monitoring wells (M05-13 through M05-19,
L05-01 through L0-07, and D05-09) to determine the hydrologic characteristics of the
saturated zone at the site. Water chemistry parameters measured during groundwater
monitoring will be used to define the freshwater/saline water interface and to adjust
potentiometric heads for water density.

As part of BGMP activities in spring 2006, an informal tidal study was conducted to
evaluate the extent of tidal influence on groundwater in ,,selectednearshore FWBZ wells
at Alameda Point. Pressure transducers were placed in 23 wells located throughout

Alameda Point, including two wells within OU-2C (M10-02 and M117-E), to investigate
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areaswhere groundwaterwas consideredto be potentiallytidally affected. Each
transducerloggedhourlygroundwater-levelmeasurementsover thecourseof a 25-hour
period. The transducers were then removed from their respective wells and the
informationcollectedwas downloadedfor evaluationOTSI2006). The transducerdata
for wellsM10-02andM117-Ewill be incorporatedin theOU-2CRI report.

A1.1.3.2 MONITORINGWELLINSTALLATION

Up to 15 new permanent groundwater monitoring wells will be installed in Evaluation
Area 1 to address data gaps associated with OU-2C. The wells will be located to

supplement the existing network of FWBZ and SWBZ wells on order to monitor

groundwater quality, and to determine the groundwater flow direction and aquifer

properties. Thirteen well locations in the shallower FWBZ (wells M05-13 through M05-
16), deeper FWBZ (1_,05-01 through L05-06), and the SWBZ (well D05-09) have been

selected based on the; existing data (Figure A1-2). Two additional shallower FWBZ wells
(wells M05-17 and M05-18) will be installed in Evaluation Area 2 if discrete
groundwater results indicate VOCs at concentrations exceeding comparison criteria.
Wells are planned for the following areas as shown on Figure A1-2:

• west of Building 5 - two shallower and deeper FWBZ well pairs outside the
northwestern and southwestern corners of the building to monitor the western
extent and direction of migration of VOCs (M05-13/L05-01 and M05-14/L05-03)

_, • west of Building 5 - one deeper FWBZ well and one SWBZ well adjacent to
existing well M05-02 to monitor the deeper FWBZ and the SWBZ at the
western margin of the VOC plume (L05-02/D05-09)

• within Building 5 - one shallower FWBZ well and one deeper FWBZ well
northeast of the former plating shop area and downgradient from the SPH
removal action area (M05-15/L05-04)

• east of Building 5 - one shallower FWBZ well and one deeper FWBZ well
within the source area east of the foundry (M05-16/L05-05)

• northeast of Building - one deeper FWBZ well adjacent to existing well M05-05
at the northeastern margin of the VOC plun_ (L05-06)

• upgradient margin of the VOC plume - one FWBZ well southeast of Building 5
and upgradient of the VOC plun_ (M05-19)

• south of Building 5 -one FWBZ well within former Building 348 (M05-20)

• Evaluation Area 2 - two FWBZ wells located north and south of Building 2,
depending on the results of discrete groundwater sampling (see Section A1.2)
(M05-17 and M05-18)

• up to three additional wells, as needed, depending on the results of VOC source
evaluation from discrete groundwater sampling results in Evaluation Areas 3, 5,
and 6

In addition, one soil sample will be collected from the borings of six new permanent

monitoring wells and submitted for geotechnical analysis. The depths, locations, and
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rationale for the geotechnical soil samples are presented in Table 1-2 of the SAP. The
specific geotechnical parameters are listed in DQO Table 1-6 of the SAP.

Depending on the results of VOC source evaluation from discrete groundwater sampling
in Evaluation Areas 3, 5, and 6, and discrete groundwater sampling results from data gap
areas or SWMUs, additional wells not already depicted on Figure A1-2 may be needed.
The decision to instil additional monitoring wells will be made based on the results of
the discrete groundwater sampling and with a decision logic as illustrated on Figure Al-17
and described in Table Al-18.

A1.1.3.3 MONITORING 'WELL SAMPLING

Groundwaterin new andexistingFWBZ (shalloweranddeeper)andSWBZ wellswill be
sampled for VOCs, 1,4-dioxane, metals including total and hexavalent chromium, and
cyanide during RI supplemental field activities. Groundwater from newly installed wells
will be sampled and analyzed for the full analyte suite, as described in the DQO Table
1-6 of the SAP. Groundwater samples will be collected during the RI supplemental field
activities from eight existing monitoring wells currently being sampled under the BGMP
(M05-02, M05-05, M05-06, M05-09, D05-01, 1)05-O3, 1305-O4,and 1)05-05); these
samples will be analyzed for the analytesincluded in the BGMP sampling program.

In addition to organic"and inorganic analytes that may represent contamination, the full
analyte suite includes physical, geochemical, and biochemical parameters for use in FS
evaluations (e.g., dissolved gases, common anions, alkalinity, total dissolved solids,
ferrous and ferric iron, and total organic carbon). Additional physical and geochemical
parameters will be measured and recorded in the field during monitoring well sampling
including pH, conductivity, oxidation-reduction potential, turbidity, dissolved oxygen,
and temperature.

A1.1.3.4 DISCRETE GROUNDWATER SAMPUNG FOR RADIUM

To address the possible release of radium associated with previous operations in
Building5 to groundwater in the shallower portion of the FWBZ, discrete groundwater
samples will be collected from five selected locations (SND57SB01, SM09SB01,
NADEP GAP 70, EA3SB12, and EA3SB29) beneath this building. Note that these
locations are located in Evaluation Area 3 (discussed below); however, Evaluation Area 1
consists of groundwater beneath OU-2C as stated in Section AI.1. Discrete groundwater
samples will be analyzed for radium-226 and radium-228 using United States
EnvironmentalProtection Agency (U.S. EPA) Methods 903.1 and 904.0, respectively.

A1.1.3.5 SUBSLAB SOIL GAS SAMPLING

Soil gas samples will be collected from under the concrete slab at Building 5 at a density
of approximately one sample per 6,000 square feet. Samples will be collected in Summa
canisters in accordance with subslab soil sampling procedures and will be analyzed for
VOCs using U.S. EPA Method TO-15. The data from this investigation will be used to

pageA1-30 AppendixA1 to SAP - Study Areasat OU-2C
4/3_,!007 4:05:45 PM Iwic\won:lIxo_ ngVepo_cto-O_work plalrNlinoi_attachn'_ a_lm;_ap!_ndlx al'vq)pendixIil.doc



CLEAN 3
CTO-0093/0203

April2007

Appendix A1 Study Areas at OU-2C

evaluate the potential risk to the hypothetical future occupants of the building from vapor
intrusion of VOCs in groundwater. Note that Building 5 is currently vacant.

The primary use of subslab soil gas data will be for risk assessment calculations. Subslab
soil gas data will not be used to characterize the nature and extent of soil or groundwater
contamination because soil and groundwater are being sampled and analyzed directly.
Additionally, subslab soil gas data for VOCs that are also reported in soil and
groundwater may be used to evaluate the relative distribution of VOCs among the
environmental media.

The structure currently identified as Building 5 was erected in two stages, with the
southern portion built in 1942, followed some years later by the northern portion (5A).
The foundations and footers of the two portions of the building may differ, which may
influence the distribution of subslab soil gas. To provide for evaluation of subslab soil
gas data as impacted by possible subsurface infrastructure differences between the
northern and southern portions of Building 5, sampling is planned as follows:

• For thesouthernportionofthe building(approximately315,000squarefeet),55
subslabsoilgas samplinglocationsareplanned,tobe numberedEA1SG001
through EA 1SGO55.

• For thenortl_'.rnportionof thebuilding(approximately300,000squarefeet),45
subslabsoilgas samplinglocationsareplanned,to be numberedEA1SG056
throughEA1SG100.

The ongoing six-phase heating source removal action may impact the quality of subslab
soil gas data in the vicinity of Plume 5-3 (Figure A1-2). Ten of the 100 planned subslab
soil gas sampling locations are within the boundaries of area currently undergoing six-
phase heating activities, including sampling locations EA1SG017, EA1SG018,
EA1SG027, and EA1SG028 within the Phase I area (activities completed in January
2007), and sampling;locations EAISG038 through EA1SG040, and EA1SG049 through
EA1SG051, within the Phases II and HI area. SAP Figure 2-3 shows the portions of the
Plume 5-3 addressed by each phase and the larger fenced areas that encompass the
removal activities. Note that heating electrodes are all located inside the area delineated
by the 10,000 I.tg/Lcontour. Elevated groundwater temperatures, collection and removal
of soil vapors, and w.xluctionof VOC concentrations in groundwater may impact subslab
soil gas data quality; specifically, subslab soil gas concentrations will not be at steady
state within the area of the six-phase heating removal action.

Six-phase heating source removal activities began in August 2006 for Plume 5-3, which
is located beneath the former plating shop area in the central area of the southern portion
of Building 5 and encompasses an area of approximately 40,000 square feet (Shaw 2007).
The removal action is being conducted in three phases (each phase addresses
groundwater beneath a surface area of approximately 13,000 square feet) and raises
groundwater temperatures in the center of the plume at 12 feet bgs to approximately
90°(3. Vapor extraction wells installed to 5 feet bgs collect and remove steam with
entrained contaminant vapors from the plume area. Phase I was to be completed in
January 2007, with Phases 11and IT[to follow. Monitoring of groundwater temperatures
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during Phase I of the Plume 5-3 removal action (Shaw 2007) and during the Plume 5-1
removal action completed in 2004 (Shaw 2006) demonstrated that groundwater
temperatures are not elevated above ambient (approximately 22 0(3) beyond 30 to 40 feet
from each heating electrode. Additionally, data from the six-phase heating source
removal action for Plume 5-1 (located to the east of the northern portion of the building,
as shown on Figure A1-2 and SAP Figure 2-3) indicated that groundwater temperatures
at the center of the heated area returned to ambient levels after approximately 1.5 years
(Shaw 2006).

Within the area of Plume 5-3, six-phase heating activities will have impacted soil gas
concentrations that were likely at near-steady conditions for the past 10 to 15 years
(plating shop activities that were the probable source of VOCs in groundwater were
discontinued by 1991), as suggested by calculations presented in the article "Assessing
the Significance of Subsurface Contaminant Vapor Migration to Enclosed Spaces"
(Johnson et al. 1999). However, subslab soil gas concentrations (i.e., concentrations in
the proposed sampling zone at 5 inches below the base of the slab) are likely not
significantly affected where groundwater temperatures remain at ambient levels outside
the six-phase heating area. The collection and removal of steam with entrained
contaminant vapors from above the heated plume area may reduce the impact of the
heating activities on soil gas concentrations outside the plume area; specifically, captured
vapors cannot migrate beyond the removal area. Reduction of VOCs in groundwater
from concentrations greater than 10,000 I.tg/L to concentrations less than 1,000 lig/L will
have a long-term impact on subslab soil vapor concentrations. Regardless of when
planned subslab soil gas sampling within the six-phase heating removal action area is
conducted (before, during, or after heating), concentrations measured will only be
representative of the time of sampling.

Both the ongoing six-phase heating activities and the subsequent reduction of VOC
concentrations in groundwater result in a level of uncertainty as to whether measured soil
gas concentrations represent steady-state conditions. As a result, there is a level of
uncertainty regarding the representativeness (i.e., quality) of subslab soil gas in the
vicinity of Plume 5-3;. Therefore, subslab soil gas data from this area will be evaluated
prior to use in characterizing risks for the indoor air pathway. However, it is likely that
soil gas concentrations will not be greatly impacted outside the area of heated
groundwater (i.e., at distance greater than 40 feet from the heating electrodes). To assess
the representativeness of subslab soil gas data collected outside the expected radius of
influence of the six-phase heating activities, the distribution of VOC concentrations in
subslab soil gas in relation to distance from the six-phase heating source removal
activities will be examined. In addition, the impact of collection and removal of steam
with entrained contmninant vapors from above the heated plume and the reduction of
VOC concentrations :in groundwater as a result of the removal action will be taken into
consideration.

To provide for collection of subslab soil gas in conjunction with six-phase heating
activities and for evaluation of quality of soil gas data, as impacted by this source
removal action in the southern portion of Building 5, sampling is planned as follows.
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• Prior to installationof the subslabsoil gas samplingprobeat all sampling
locations within the six-phaseheatingsource removalactionareaandat selected
locations outsidethe six-phaseheatingarea,temperaturemeasurementswill be
collected from beneath the slab.

• For the ten subslabsoil gas samplinglocations thatarewithin the Plume5-3
area, samples will be collected priorto implementationof heatingactivities (six-
phase heatingPhasesII and llI), if possible, or 2 to 4 weeks aftergroundwater
temperatures]havereturnedto ambientlevels. This includes samplinglocations
EA1SG017, F_ISG018, EA1SG027,and EA1SG028 withinthePhase I area,
and sampling locationsEA1SG038 throughEA1SG040, and EA1SG049
throughEA1SG051, withinthe Phases II and IIIarea.

• For the remaining subslabsoil sampling locations, which are all more than 40 feet from
the six-phasebeating electrodesand unlikelyto be significantlyimpactedby the removal
action, samples will be collected without restrictions related to the six-phase heating
area.

AI.2 EVALUATIONAREA2
AOC 2 is an approximate 0.9-acre area within the boundaries of EBS Parcel 45A in the
northeastern corner of IR Site 5 (Figure A1-6). The eastern portion of Building 2, which
contained a dry cleaning facility, is in the central portion of Evaluation Area 2.
NAS GAP 05 is located in Evaluation Area 2. Between 1996 and 2000, an open space in
the eastern portion of Building 2 (west of the dry cleaning facility and NAS GAP 05)
became the Alame&t Power and Telecommunication Satellite Dish Yard. Due to the

satellite dishes and associated equipment, there is no access to this area for any proposed
drilling activities.

Evaluation Area 2 addresses the following data gaps:

• a possible release of dry-cleaningsolvents (i.e., VOCs) to soil and groundwater

• a possible sourceof solvents in soil that may represent an ongoing release to
groundwater

• the natureand extent of VOCs previous reported in groundwater

A1.2.1 Historical Use

Building 2 was constructed in 1947 and was used as an enlisted personnel barrack.
Building 2 contained a dry cleaning facility located in Wing 2 (wings numbered from east
to wes0. The dry cleaning facility included a PCE recovery unit. NAS GAP 05 was
located within Wing 2 and was used to collect chlorinated solvents related wastes
generated from the di3' cleaning facility.

A1.2.2 Previous Investigations
Two investigations included the collection of soil or groundwater samples at Evaluation
Area 2:
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• F__SPhase2AandPhase2B

• 2003PAHStudy

These investigations aredescribedin Section 3 of the SupplementalRI Work Plan. The
resultsof these investigationsfor samplescollected in EvaluationArea 2 aresummarized
below. Locations sampledin and aroundEvaluation Area 2 are shown on Figure A1-6.
Analytical results for soil and groundwatersamples collected within Evaluation Area 2
are includedon CD in AppendixA2 to the SAP.

A1.2.2.1 ENVIRONMENTAL BASELINE SURVEY, 2001 SOIL AND
GROUNDWATER SAMPLING

During Phase 2A sampling, two surface (1 to 1.5 feet bgs) and four subsurface (3 to
5 feet bgs) soil samples were collected at locations 045-002-003, 045-002-004,
045-002-005, 045-002-006, and 045-002-007 (Figure A1-6); this was to addresspossible
contaminationrelated to improperdisposal of degreasersand chlorinatedsolvents used in
the dry cleaning operations, and the area under the air compressor. Sample locations
045-002-005 and 045-002-007 were located adjacentto NAS GAP 05. VOC analytical
results reported concentrations of PCE (0.076 and 0.15 mg/kg) below the 1996 EPA

Region 9 prelimin_¢ remediationgoal (PRG) (1.5 mg/kg). The TPH analytical results
reported low concentrationsof TPH as motor oil. During Phase 2B sampling, four
HydroPunchgroundwatersamples(10 to 12 feet bgs) were collected aroundBuilding 2 at
locations 045-003-OC)8,045-003-009, 045-003-010, and 045-003-011 (Figure A1-6). _'
Samples were analyz.ed for VOCs. Concentrations exceeding MCLs were reported for
1,2-DCE (240 to 320 lxg/L) and vinyl chloride (4 to 79 I.tg/L)in two of the groundwater
samples. In addition, one groundwater sample reported concentrations of PCE (2 l;tg/L)
and chloroethane (13 Ixg/L). These compounds were commonly associated with dry
cleaning operations (IT 2001a).

A1.2.2.2 2003 POLYNUCLEAR AROMATIC HYDROCARBON STUDY

Four soil borings (C3S005B006, C3S005B007, C3S005B010, and C3S005B011) were
advanced in Evaluation Area 2 during the 2003 PAH study (BEI 2004). Samples were
collected from four depth intervals between 0 and 8 feet bgs and analyzed for PAl-Is. All
PAtt concentrations were below the screening criterion.

A1.2.2.3 SOLID WASTE MANAGEMENT UNIT REPORT

One SWMU site (bIAS GAP 05) was included in the 2005 SWMU Report
(SulTech 2005b). The location of NAS GAP 05 is listed in the SWMU Report as inside
Wing 2 of Building 2, adjacent to the former dry cleaning facility. In a letter dated
November 4, 1999, the California Environmental Protection Agency Department of Toxic
Substances Control (DTSC) recommended no further action (NFA) for this SWMU.
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A1.2.3 ProposedSamplingRationaleand Design
The sampling plan for Evaluation Area 2 addresses potential impacts to soil and
groundwater from a possible release of chlorinated solvents used in dry cleaning
operations that were: conducted in Building 2, Wing 2, and will assess groundwater
quality downgradient of the former dry cleaning facility. The following discussion
presents the problem statement and optimized sampling design proposed for Evaluation
Area 2 (DQO Steps 1 and 7). Sitewide DQOs that apply to Evaluation 2 are presented in
Table 1-7 of the SAP'. Proposed sampling locations are shown on Figure A1-6.

Reported concentrations of 1,2-DCE and vinyl chloride in groundwater are above the
comparison criteria. Due to uncertainty concerning direction of groundwater flow in the
vicinity of Evaluation Area 2, samples will be collected and analyzed from locations
sun'ounding the sampling locations where VOCs were originally found in groundwater.
Additional soil and discrete groundwater samples will be collected to assess the
distribution of VOC's in groundwater from previous site activities and confirm that
previously reported concentrations do not represent a groundwater plume at this location.
These data will be used to characterize the nature and extent of contamination, conduct
risk assessments for this area, and support an FS.

Soil samples will be collected from five borings at Evaluation Area 2, representing
approximately one boring per 1,000 square feet; two soil samples will be collected from
each boring (0 to 0.:5foot and 2 to 4 feet bgs). Discrete groundwater samples will be
collected and analyzed from each boring at two depth intervals within the FWBZ (I0 to
15 feet bgs and 25 to 30 feet bgs). In addition, discrete groundwater samples will be
collected and analyzed from two borings located west of the Alameda Power and
Telecommunications Satellite Dish Yard and outside Evaluation Area 2. These samples
will be collected at two depth intervals within the FWBZ (10 to 15 feet bgs and 25 to
30 feet bgs). The proposed soil and discrete groundwater sampling locations are shown
on Figure A1-6. Data collected during these investigation activities will be used in
conjunction with existing data to complete characterization of the nature and extent of
COPCs for this area, to conduct a risk assessment, and to support an FS.

In the event that discrete groundwater sampling analyticalresults indicate the presence of
a VOC plume in groundwater at Evaluation Area 2, up to two monitoring wells will be
installed and sampled ("to be determined" wells M05-17 and M05-18 shown on Figure
A1-2). These wells will be located to augment the existing network of FWBZ monitoring
wells in OU-2C in order to monitor groundwater quality and to determine the
groundwater flow direction and aquifer properties. Well locations will be selected based
on evaluation of existing data combined with the new results from the supplemental RI
discrete groundwater sampling.

Discrete groundwater samples will be collected using the HydroPuneh or an equivalent
sampling method. (h'oundwater will also be collected from newly installed monitoring
wells, if any. The discrete groundwater samples will be collected from the FWBZ from
approximately 5 to 10 feet below the groundwater table in each area.
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Soil and groundwater samples will be analyzed for VOCs and t,4-dioxane. Groundwater
samples will also be analyzed for TDS, if sufficient volume can be obtained. Although
TPH (as motor oil) concentrations were reported in EBS soil samples, concentrations
were below comparison criteria and no further investigation of TPH will be conducted as
part of the Evaluation Area 2 study.

A1.3 EVALUATIONAREA3

Evaluation Area 3 includes the southern portion of Building 5 (7.6 acres). Building 5
contained the former plating shops, and various parts-painting, degreasing, heat
treatment, and foundry operations, and is located in EBS Parcel 54 (Figure A1-7).
Building 5 was closed in 1993 and is currently vacant. Former SWMUs located in the
southern portion of Building 5 included M-01, M-02, M-09, NADEP GAPs 10, 12, 13,
16, 18, 22, 23, 24, 27A, 29, 30, 57, and 70. Five of the SWMUs (M-01, M-02, M-09,
NADEP GAPs 57 and 70) have been identified for further sampling. Evaluation Area 3
includes the former location of AST-005H in the southwestern comer of Building 5.

Evaluation Area 3 addresses the following data gaps:

• a possible source of VOCs, 1,4-dioxan¢, metals (including hexavalent

chromium),andcyanidein soil that mayrepresentan ongoingreleaseto
groundwater,:including,butnot limitedto, the areasadjacentto Plumes5-2,5-3,
and 5-4

• a possiblereleaseof metalsin soil in thevicinityof theheat-treatmentand
foundryshops.

• confirmation(ffremovalof soil withelevatedconcentrationsof chromiumand
leadatthe limitsof thecadmiumexcavationarea

• a possiblereleaseof VOCs,TPH,SVOCs,PCBs,or metalsin soil and
groundwaterat theformerlocationsof fiveSWMUs(M-01,M-02,M-09,and
NADEPGAPs57 and70)

A1.3.1 Historical Use

The southern portion of Building 5 housed various shops for activities including cleaning,
reworking, and manufacturing of metal parts, such as the foundry and heat treatment
shop; plating, painting, and tool maintenance operations; and specialty operations such as
the application of radioluminescent paint to aircraft dial faces and robber manufacturing
(Canonic Environmental 1990). The metal plating shop operations included solvent
vapor degreasing; caustic and acid (hydrochloric, nitric, and sulfuric) etching; metal
stripping and cleaning; and chrome, nickel, silver, cadmium, and copper plating. Figure
AI-1 includes an inset that shows a schematic of the plating shop. Between 1940 through
1972, the wastewaters from all Navy operations at Alameda Point, including those in
Building 5, were discharged directly to the nearest surface waters through the storm
sewer system. After 1972, an industrial wastewater collection and treatment system was
installed and operated until 1991, when plating operations were discontinued in Building
5. A system of industrial wastewater lines were installed that collected plating
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_' wastewaters and routed them to a cyanide destruction and plating wastewater
pretreatment area prior to treatment at IWTP 5 (shown on Figures A1-7 and A1-8). The
wastewater from the plating shops was split into two waste streams: one for alkaline
tanks and one for cyanide tanks. The wastewater streams were kept separate until the
cyanide stream was treated in a cyanide destruction unit. The two waste streams were
then rerouted together to a pretreatment plant 1WTP 5) located near the southwestern
comer of Building 5 (Figure A1-7) prior to discharge to the basewide NAS Alameda
industrial wastewater system.

A1.3.2 Previous Investigations
Six investigations and UST removal actions included the collection of soil samples in
Evaluation Area 3:

• Additional Work at IR Sites 4 and 5, 1992-1993

• Follow-on Investigation, CT0-280, 1994

• EBS Phase 2E;and Phase 2C, 1994-1995

• Electrokinetic Pilot-Scale Treatability Study, 1998

• Supplemental RI Data Gaps Sampling, 2001

• Cadmium Removal Action, 2001-2002

These investigations are described in Section 3 of the Work Plan. The results of these
investigations for samples collected in Evaluation Area 3 are summarized below. Soil
sampling locations within the boundaries of Evaluation Area 3 are shown on Figures
AI-7 and A1-8. Analytical results for soil samples collected in Evaluation Area 3 are
included on CD in Appendix A2 to the SAP.

A1.3.2.1 ADDITIONAL WORK AT IR SITES 4 AND 5, 1992-1993 SOIL SAMPLING

This follow-on work was based on the results of the sampling conducted at the perimeter
of Building 5 during', the Phases 2B and 3 investigation conducted in 1991 (PRC and
JMM 1992). For this',investigation, five areas in or around Building 5 were identified for
further investigation. One of these areas was the plating shop, where soil samples were
collected in 1992 and 1993, and a second was the selective plating shop (PRC and
MW 1995).

Plating Shop

This investigation included five soil borings (B05PS-0I through B05PS-05) installed
through the floor of the chromium processing area of the plating shop in 1992 and
five additional borings (B05PS-06 through B05PB-10) installed through the floor of the
cyanide processing area in 1993 (Figure A1-8). Soil samples were collected from two or
three depths from each boring and analyzed for VOCs, metals, hexavalent chromium,
cyanide, and total organic carbon. COPCs reported included VOCs, metals, hexavalent
chromium, and cyanide. Most samples were collected from the vadose zone (0 to 6 feet

_' bgs). Three samples were collected from the saturated zone (17.5 to 22 feet bgs).
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VOCs were reported in 17 soil samples collected at depths between 0 and 22 feet bgs and
included acetone; 2-butanone; chloroethane; 1,1-DCA; methylene chloride; I,I,1-TCA;
and TCE. Maximum concentrations (2.2 and 4.3 mg/kg) were reported for samples
collected in the saturated zone at a depth of 22 feet bgs. Only one sample contained a
VOC at a concentration exceeding the screening criterion: the sample collected at
22 feet bgs from boring B05PS-08 contained 1,1-DCA at 4.3 mg/kg (Table Al-12).

Soil beneath the plating shop contained cadmium, chromium, and iron concentrations
exceeding comparison criteria (Table Al-17). Ten samples had cadmium concentrations
between 38.6 and 570 mg/kg (compared to the PRG of 37 mg/kg). Eight samples with
elevated cadmium concentrations were collected at depths of less than 3 feet bgs, one at
4.5 bgs, and one at 18 feet bgs. Two samples had chromium concentrations of 244 and
850 mg/kg (compared to the PRG of 210 mg/kg). The samples with elevated chromium
concentrations were collected at 2 feet bgs and 18 feet bgs. Four samples had iron
concentrations between 23,800 and 35,400 mg/kg (compared to the PRG of
23,000 mg/kg). Arsenic concentrations also exceeding the PRG value (0.39 mg/kg), but
were comparable to Alameda Point background concentrations; the maximum arsenic
concentration was 4.',!mg/kg.

In addition, hexavalent chromium (0.059 to 3.55 rng/kg) and cyanide (0.202 to

23.7 mg/kg) were reported in soil samples from beneath the plating shop.

Selective Plating Shop

One subsurface soil ,,;ample was collected from a location adjacent to a floor drain in the
selective plating shop. The soil sample was collected at 6 inches below the concrete floor
and analyzed for VOCs, metals, hexavalent chromium, cyanide, and TOC. No VOCs or
cyanide were reported.

Soil beneath the selective plating shop contained cadmium at 113 mg/kg, which exceeds
the PRG (37 mg/kg) (Table Al-17). Hexavalent chromium concentration was
2.17 mg/kg. The arsenic concentration also exceeded the screening criterion, but was
comparable to Alame,da Point background concentrations.

A1.3.2.2 FOLLOW-ON INVESTIGATION, CTO-280, 1994 SOIL SAMPLING

During the 1994 follow-on investigation under CTO-280, additional field work was
conducted at IR Sites; 5 and 10 to further assess the nature and extent of chemicals in soil
and groundwater reported during winter and spring 1994 (PRC and MW 1996b). The
fieldwork included performing CPT borings, collecting HydroPunch samples and shallow
soil samples, installing shallow monitoring wells, collecting quarterly groundwater
samples, and installing piezometers.

Additional fieldwork conducted in Evaluation Area 3 included installation of a soil

boring (05GB003) and two CPT sampling locations (CPT-S05-08 and CPT-S05-09) east
and west of the plating shop in Building 5. The CPT sampling location was installed to
evaluate lithology and hydrogeologic characteristics below a depth of 15 feet and to
identify the SWBZ. Soil samples were collected at three depths from boring 05GB003
and analyzed for VOCs, TPH, SVOCs, and metals. COPCs reported included SVOCs _'
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andmetals. Only arsenicandironexceededcomparisoncriteria;arsenicconcentrations
werecomparableto backgroundconcentrations.

A1.3.2.3 ENVIRONMENTAL BASELINE SURVEY, 2001 SOIL SAMPLING

Evaluation Area 3 is located entirely within EBS Parcel 54, and includes three of the
targetedsamplingareaswithin EBS Parcel54. Sampling within each of these threetarget
areasis summarizedbelow.

TargetArea 2

Target Area 2 at EBSParcel 54 consisted of the areathat included heat treatment, pattern,
metal manufacturing, foundry, rubber manufacturing, shot peen, and welding shops
located in the southeast corner of Building 5; these shop areas may have been impacted
by use of chemicals containing VOCs, SVOCs, metals, and TPH. Surfaceand subsurface
soil samples were collected from nine locations (054-002-008 through 054-002-016)
(Figure A1-7). Smfac¢ soil samples were analyzed for SVOCs, metals, and TPH.
Subsurface soil samples were analyzed for these constituents as well as for VOCs.
COPCs reported included SVOCs and metals. Low levels of TPH as motor oil were also
reported in this area.

Two soil samples from the foundry and heat treatment shop had metals concentrations
exceeding comparison criteria. One surface soil sample (0 to 0.5 foot bgs) from location
054-002-011 contained lead at a concentration (547 mg/kg) that exceeded the PRG
(150 mg/kg). One surface soil sample (0 to 0.5 foot bgs) from location 054-002-012 had
iron (37,100 mg/kg), thallium (5.9 mg/kg), and vanadium (95.3 mg/kg) at concentrations
exceeding comparison criteria (PRGs of 23,000, 5.2, and 78 mg/kg, respectively). The
concentration ranges for these four metals in all soil samples collected in Target Area 2
were iron (6,760 to 3.7,100mg/kg), lead (0.4 to 547 mg/kg), thallium (1.6 to 5.9 mg/kg),
and vanadium (13.9 to 37,100 mg/kg). On the basis of data for sampling locations 054-
002-011 and 054-002-012, it appeared that EBS Parcel 54, Target Area 2, may have been
affected by operations in Building 5. No additional EBS sampling was recommended, as
the IR Program wouM be used to define the extent of the compounds (IT 2001a).

TargetArea 3

Target Area 3 at Parcel 54 included the rigging, electrical work, overhaul, and metal
rework and finishing shops located in the northeasternportion of the southern half of
Building 5; these shop areas were potentially impacted by use of chemicals containing
VOCs, SVOCs, metals, and TPH compounds. Surface soil and subsurfacesoil samples
were collected from seven locations (054-003-017 through054-4303-023)(Figure A1-7).
Surface soil samples were analyzed for TPH, SVOCs, and metals, while the subsurface
samples were analyzed for these constituents as well as for VOCs. COPCs reported
includedSVOCs and metals.

Only arsenic and iron were reported atconcentrations exceeding comparison criteria, and
arsenic concentrations were comparable to background levels. No additional EBS
sampling of these compounds was recommended at this target area (IT 2001a).
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TargetArea 4

At Parcel54, TargetArea4 consistedof the small partspainting,in-flight refueling,
landinggear,and cryogenicsshopslocatedin the no_h-cenLralareaof the southern
posen of Building:5. "['heanalytesthatpotentiallyimpactedthe site includedVOCs,
SVOCs,metals,andTPH. Surfaceandsubsurfacesoilsampleswerecollectedfrom six
locations(0544)04-024through0544)04-029)in this area(FigureAt-7). All samples
wereanalyzedforTPH,SVOCs,andmetals.Subsurfacesampleswerealsoanalyzedfor
VOCs. COPCs repol_._iincluded VOCs, SVOCs, and metals.

Only arsenic and iron were reported at concentrationsexceeding comparison criteria,and
arsenic concentrations were comparable to background levels. No additional EBS
sampling was recommendedatthis targetarea(IT 2001a).

A1.3.2.4 ELECTROKINETIC PILOT-SCALE TREATABILITY STUDY, 1998 SOIL
SAMPLING

The specific objective of the electrokinetic pilot-scale treatability study was to treat
chromium-contaminatedsoil and groundwater at IR Site 5 (TtEMI 1999b). The
technology was applied from December 1997 to June 1998 on chromium-contaminated
soil located beneath Building 5 at the former aircraft rework facility plating shop.
Previous investigati(ms indicated that salts containing chromium ([H) and hexavalent
chromium (chromimn VI)--such as chromic acid, dichromate,and chromate anionsm
were deposited into the soil under the plating shop during chromium plating operations
that occurredat the site from 1942 to 1990.

Soil samples were collected from 12 borings at depths of 1.5, 4.5, and 8.5 feet bgs and
analyzed for metals, hexavalent chromium, and general chemistry parameters. Metals
reported at concentrations exceeding comparison criteria included arsenic, cadmium,
chromium, iron, and hexavalent chromium. However, arsenic concentrations were
comparableto backgroundconcentrations.

A1.3.2.5 SUPPLEMENTAL REMEDIAL INVESTIGATION DATA GAP SAMPLING,
2001 SOIL SAMPLING

The objectives of data gap sampling at IR Site 5 were to 1) delineate chlorinated VOC
plumes in groundwater, 2) characterize inorganic analytes in the vicinity of the
plating shop in Building 5, 3) investigate storm sewer pathways, and 4) collect soil gas
and soil samples to support vapor intrusion modeling in the baseline I-]HR
(TtEM12001d,2002b).

In EvaluationArea 3, soil samples were collected to determinethe extent of cadmium-
contaminatedsoil in the platingshops area. These data were collectedto supportpotential
removal actionsandto determinewhethercadmiumwas presentatconcentrationsof concern
in soil at the platingshops. Subsurfacesoil sampleswere collectedat the platingshop usinga
direct-pushdrillrig at:depthsfrom 0 to 8.5 feet bgs. Soil samples were collected from 19
locations (S05-DGS-.DP14, S05-DGS-DP17 through S05-DGS-DP20, S05-DGS-DP31
through S05-DGS-DP33, and S05-DGS-DP50 throughS05-DGS-DP60) (Figure A1-8).
Samples were submittedto a fixed laboratoryfor analysis of cadmium. A metalsremoval

pageA1-40 AppendixA1toSAP- StudyAreasatOU-2C
4/3G2007 4:05:45 PM Iw k,'_ I_ng_opor ts_cto-_work plan_n_ l._sap_x -,l_tzl_X sl.doc



CLEAN3
CTO-0093/0203

Apdl2007

AppendixA1 StudyAreasatOU-2C

actionwas conductedduringdata gap sampling (see Section A1.3.2.6). Locations S05-DGS-
DP50 through S05-DGS-DP60represent confirmation samplescollected during the removal
action to verify that concentrationsin remainingsoil were below action levels.

Cadmiumconcentrationsin samplescollectedpriorto the excavationrangedfrombelow the
detectionlimit to 266 mg/kg, comparedto the PRG of 37 mg/kg. Cadmiumconcentrations
for samples collected following excavationwere below the comparisoncriteriawith the
exceptionof one samplecollectedat 8 feetbgs from locationS05-DGS-DP55(TableAl-17).

A1.3.2.6 CADMIUM REMOVAL ACTION, 2001-2002 SOIL SAMPLING

The Navy conducted a metals removal action at the former plating shop in Building 5
between December 2001 andFebruary2002 (IT 2002a). The concrete floor was removed
and soil was extracted during an initial excavation and two subsequent step-out
excavations. Confirmation samples were collected during the removal action to verify
that concentrations in remainingsoil were below action levels.

For the initial excavation, 20 confirmation samples were collected at the perimeter of the
excavation at depths of 3.5 or 7 feet bgs (S05-EXC-SWE1, SWE2, SWN1, SWN2,
SWS1, SWS2, SW_fl, and SWW2) and beneath the excavation at a depth of 7 feet bgs
(S05-EXC-X1Y1, X1Y2, X1Y3, X2Y1, X2Y2, X2Y3, X3Y1, X3Y2, X3Y3, X4Y1,
X4Y2, AND X4Y3).. Note that confirmation samples were collected after clean fill soil
was placed in the excavation. Borings for collection of confirmation samples were
advanced through the clean fill material to a depth of 7 feet. Confirmation samples were
analyzed for cadmium, chromium, lead, and hexavalent chromium. All cadmium, lead,
and hexavalent chromium concentrations were below comparison criteria. Two samples
from beneath the excavation (S05-EXC-X2Y2 and X4Y2) had chromium concentrations
exceeding the screening criterion. Sample S05-EXC-X4Y2 also had a cadmium
concentration of 31.2 mg/kg, approaching the PRG of 37 mg/kg; therefore, a step-out
excavation to the south was conducted.

Upon completion of the f'Lrststep-out excavation, seven confirmation samples were
collected (S05-EXC..SWE3, SWW3, SWSI-1, SWS2-1, X5Y1, X5Y2, and X5Y3) and
analyzed for cadmium only. Cadmium concentrations exceeded the comparison criteria
in three samples (Table Al-17) and a third step-out and hot spot excavation round
was conducted.

For the third round of excavation, nine confirmation samples were collected (S05-EXC-
SWB1 and SWB2 west of the excavated area; S05-EXC-SWS1-2, X4Y2-1, X5Y2-1,
X5Y3-1, X5Y4, X6Y2, and X6Y3) and analyzed for cadmium. Elevated concentrations
were reported in samples S05-EXC-SWB1 and S05-EXC-X4Y2-1. Following additional
hot spot excavation, three confirmation samples were collected (S05-EXC-SWBI-1,
SWB2-1, and X4Y2..2). All cadmium concentrations for these final three samples were
below comparison criteria.

The removal action report recommended that no further removal action was warranted
(IT 2002a). As part of the removal action soil to depths of 7 feet bgs was removed at

_' locations of previous sampling points 05GB003, B05PS-01 through B05PS-05;
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C1 through C12; S05-DGS-DPI4, S05-DGS-DP18, S05-DGS-DP20, S05-DGS-DP55,
and S05-DGS-DP57. The excavation was also intended to remove soil at the locations of
previous sampling points B05PS-06 through B05PS-10, but due to an error in the
reported locations of these sampling points, the excavation did not extend far enough
south to include these locations. Figure A1-8 shows the correct locations of sampling
points B05PS-01 through B05PS-10.

A1.3.2.7 SOLID WASTE MANAGEMENT UNIT REPORT

Sixteen SWMU sites (M-01, M-02, M-09, NADEP GAPs 10, 12, 13, 16, 18, 22, 23, 24,
27A, 29, 30, 57, and 70) and AST 005H were included in the 2005 SWMU Report
(SulTech 2005b). Tile approximate locations of the SWMUs listed in the SWMU Report
are shown on Figure A1-7. Two of these units were mobile distillation units (M-01 and
M-01); M-09 was a larger distillation unit within a concrete berm and is still present.
According the RCRA facility assessment (RFA), no further action was recommended for
these distillation units since they were located within a building and on a concrete floor
(DTSC 1992). The NADEP GAP units were part of the RCRA GAP hazardous waste
management system initiated in 1987 and operated until base closure and building
cleanup in 1997. Actual startup dates are unknown.

A1.3.3 Proposed Sampling Rationale and Design
The problem statement and optimized sampling design (DQO Steps 1 and 7) proposed for
Evaluation Area 3 are presented in this subsection. Sitewide DQOs that apply to
Evaluation Area 3 are presented in Table 1-7 of the SAP. DQOs for SWMUs within
Evaluation Area 3 ate presented in Table 1-9 of the SAP. Proposed sampling locations
are shown on Figure A1-7.

The presence of VOCs in groundwater beneath Evaluation Area 3 suggests the possible
presence of VOCs :in soil that could be a continuing source of VOCs released to
groundwater. Therefore, soil sampling will be conducted throughout Evaluation Area 3
to assess the possible presence of VOCs in vadose zone soil. Evaluation Area 3 (325 by
900 feet) will be divided into 100-by-100-foot grids and one boring will be located within
each grid (borings EA3SB01 through EA3SB27). Data collected during these
investigation activities will be used in conjunction with existing data to complete
characterization of the nature and extent of COPCs for this area, to conduct a risk
assessment, and to support an FS.

Soil sampling during: the EBS in the eastern portion of Building 5 (in the foundry and
heat treatment shop) area identified lead, thallium, and vanadium at concentrations above
comparison criteria. Therefore, soil samples will be collected to assess the distribution of
metals in soil in the eastern portion of Evaluation Area 3. Using the grid system designed
for VOC characterization, boring locations within each grid in the eastern portion of
Evaluation Area 3 (EA3SB17 through EA3SB27) will be optimized to distribute current
and historical sampling points such that each historical sampling location with elevated
lead, thallium, or vanadium concentrations is surrounded by two borings within 50 feet.
The OU-2C RI report will address all metals reported in soil (in addition to lead, _'
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thallium, and vanadium) and will identify which metals may represent a release. The RI
report will include a statistical comparison of metals concentrations for OU-2C to the
Alameda Point background data set. The RI report will also address all metals
concentrations for individual samples that exceed the Alameda Point background 95t_
percentile to assess whether there has been a release regardless of whether the OU-2C
data set for a given metal is comparable to background.

To address concerns regarding potential releases from industrial wastewater sewer lines
in Evaluation Area 3, twelve borings (EA3SB28 through EA3SB35, and EA3SB40
through EA3SB43) 'will be placed at locations along the drain lines within, adjacent to,
and downstream from the plating shop. Soil samples will be analyzed for VOCs,
1,4-dioxane, metals, hexavalent chromium, and cyanide. At three of these locations
(EA3SB29, EA3SB40, and EA3SB41), discrete groundwater samples will also be
collected and anal)zed for VOCs, 1,4-dioxane, metals, hexavalent chromium, and
cyanide in the FWBZ along the industrial wastewater lines. Discrete groundwater
samples will be collected at two depth intervals (10 to 15 feet bgs and 25 to 30 feet bgs).
Sampling locations EA3SB42 and EA3SB43 will address the former location of the
cyanide eductor sump (EA3SB42) and the chromium eductor sump (EA3SB43). For
location EA3SB42 (south of the excavated area), two soil samples (0 to 0.5 and 2 to
4 feet bgs) and one discrete groundwater sample will be collected. For location
EA3SB43 (within the excavated area), one discrete groundwater sample will be collected.
The discrete groundwater samples will be collected at the soil/water interface
(approximately4 to 6 feet bgs).

Five of the boring locations ('EA3SB28,EA3SB34, EA3SB40, EA3SB41, and EA3SB42)
along the industrial wastewater lines are adjacent to the southern limit of the cadmium
excavation area. These sampling points will provide metals data to confirm the removal
of soil containing elevated concentrations of chromium and lead.

A soil sample for geotechnical analysis will be collected at boring location EA3SB12 in
the 2-to-4-foot depth interval.

In the event that analytical results for soil samples from Evaluation Area 3 borings
indicate the presence of constituents for which no previous groundwater sampling has
been conducted, discrete groundwater sampling may be required. The decision to
conduct discrete groundwater sampling will be made with a decision logic as illustrated
on Figure Al-18 and described in Table Al-18. In the event that analytical results for
discrete groundwater'samples are above comparison criteria, additional monitoring wells
may be needed. The decision logic for additional monitoring well installation is
illustrated on Figure Al-17 and described in Table Al-18.

Five SWMU locations within Evaluation Area 3 will be sampled, including M-01, M-02,
M-09, and NADEP GAPs 57 and 70. Additionally, areas identified during the April 18,
2006 site walk will be sampled according to SWMU protocols. The following discussion
presents the problem statement and optimized sampling design proposed for these
SWMUs and additional areas of interest (DQO Steps 1 and 7).
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• Investigation of SWMU-specific issues will follow DQOs presentedin
Table 1-9of the SAP.

• Soil anddiscretegroundwatersampleswill becollectedfromoneboringat each
SWMU. The borings will be adjacentto andon the assumeddowngradientside,
where possibk;,of each SWMU or at the locationof cracks orjoints in concrete.
Soil samples will be collected at threedepthsfromeach boring (0 to 0.5, 2 to 4,
and4 to 6 feet bgs); the thirdsamplingdepthwill be at the watertable
(soil/water interface).

• Soil and groundwatersamples will be analyzedfor VOCs, TPH, SVOCs,
1,4-dioxane,PCBs, metals,hexavalentchromium,and cyanide. Groundwater
samples will also be analyzedfor TDS, if sufficientvolume can be obtained.

Several features of the eastern portion of Building 5 were identified during the April 18,
2006 site walk as possible sources or pathways for release of chemicals to the subsurface.
Therefore, soil samples will be collected to assess the possible release of chemicals at the
location of each of these features. These include two locations in this area associated

with former foundry operations (near two floor drains located in the foundry and in the
reddish-colored dirt near the eastern wall of the foundry, EA3SB36 and EA3SB37) and
two locations in the rubber room (the location of former chemical tanks and former
chemical mixing operations, EA3SB38 and EA3SB39).

The following discussion presents the problem statement and optimized sampling design
proposed for the localions of these features (DQO Steps 1 and 7).

• Investigation of these featureswill follow SWMU-specific DQOs presented in
Table 1-9 of the SAP.

• Soil samples will be collected fromone boring at an arearepresentative of each
feature. The borings will be as close to the featureof interest as possible, or at
an obviouslow point orcrack/joint,and on the assumeddowngradientside,
wherepossible:,of each feature.

• Soil samples will be analyzed for VOCs, SVOCs, 1,4-dioxane,PCBs, metals,
hexavalentchromium, andcyanide.

The former location of AST 005H was identified during the April 18, 2006, site walk as a
possible source for a release of chemicals to the subsurface. Therefore, soil and
groundwater samples will be collected to assess the possible release of chemicals at the
former location of AST 005H. The boring location (EA3SB12) within the grid
containing the former AST location will follow the SWMU-specific DQOs presented in
Table 1-9 of the SAP.

• Soil and groundwatersamples will be collected fromone boring. The borings
will be adjacentto and on the assumed downgradientside, where possible, of the
formerAST.

• Soil and groundwatersamples will be analyzed for VOCs, TPH, SVOCs,
1,4-dioxane,I_CBs,metals,hexavalent chromium, andcyanide.
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To address the possible release of radium associated with previous operations in
Building 5 to groundwater in the shallower portion of the FWBZ, the discrete
groundwatersamplecollected at 10 to 15 feet bgs from selected locations EA3SB12, and
EA3SB29 will be analyzed for radium-226 and radium-228 using U.S. EPA
Methods 903.1 and _K)4.0,respectively.

In the event that analytical results for soil samples from one or more of the five SWMU
locations in EvaluationArea 3 am above comparisoncriteria,step-outsoil sampling may
be required. The decision logic for additional soil sampling is illustrated on
FigureAl-19 and described in Table A1-18. Additionally, although sampling for
Evaluation Area 3 :is within the area of known groundwatercontamination, step-out
discrete groundwater sampling will be considered :if results of planned discrete
groundwatersampling am above comparisoncriteriaand are not consistent with known
nature and extent of contamination. The decision logic for additional SWMU discrete
groundwater sampling is illustrated on Figure A1-20 and described in Table Al-18. In
the event that analytical results for discrete groundwater samples from one or more of the
five SWMU locations or the former location of AST 005H are above comparison criteria,
additional monitoring wells may be needed. The decision logic for additional monitoring
well installation is illustrated on Figure Al-17 and described in Table Al-18.

A1.4 EVALUATIONAREA4

Evaluation Area 4 (Aircraft Maintenance Line and adjoining shop area) is a 5.6-acre area
in the north and northeastern portion of Building 5 in EBS Parcel 54 and includes the
eastern four-fifths of the aircraft maintenance line and the former battery acid shop and
paint mixing area (Figure A1-9). Building 5 was closed in 1993 and is currently vacant.
Former SWMUs located within Evaluation Area 4 included M-04, M-05, NADEP GAPs
02, 03, 04, 05, 08, 14, 21, and 31, and SWMU 005. Four of the SWMUs (M-05, NADEP
GAP 02, 04, and 31) have been identified for further sampling.

The data gaps that Evaluation Area 4 is designed to address include the following:

• possiblereleaseof metalsin soil in the AircraftMaintenanceLine area

• possiblereleaseof metalsin soil in the vicinityof batteryacidshopand paint
mixingareas,includingthe locationof formerNADEPGAP 04

• possiblereleaseof VOCs,TPH,SVOCs,PCBs,and metalsin soiland
groundwateratthe formerlocationsof fourSWMUs(M-05and NADEPGAPs
02,04, and 31)

• possiblereleaseofVOCs, TPH,SVOCs,PCBs,and metalsat the locationsof
utilityvaultsandaircrafttie-downstructures

A1.4.1 Historical Use

The northern portion of Building 5 housed the Aircraft Maintenance Line, which
included aircraft electrical, structural, and mechanical maintenance; aircraft painting,
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ground support equipment repair and maintenance;material storage; and hazardous waste
recycling.

A1.4.2 PreviousInvestigations
Three investigations included the collection of soil samples within Evaluation Area 4
(Aircraft Maintenance Line and adjoining shop area):

• AdditionalWorkfor IR Sites4 and 5, 1992

• Follow-OnInvestigation,CTO-280,1994

• EBSPhase2B and Phase2C, 1994-1995

These investigations are described in Section 3 of the Work Plan. The results of these
investigations for samples collected within Evaluation Area 4 are summarized below.
Locations sampled in and around Evaluation Area 4 are shown on Figure A1-9.
Analytical results for soil samples collected within Evaluation Area 4 are included on CD
in Appendix A2 to the SAP.

A1.4.2.1 ADDITIONAL 'WORK AT IR SITES 4 AND 5, 1992 SOIL SAMPLING

Follow-on work at Building 5 was based on the results of the sampling conducted at the
perimeter of Building 5 during the Phase 2B and 3 investigation conducted in 1991 (PRC
and JMM 1992). ,Of the five areas in or around Building 5 identified for further
investigation, only the battery acid shop area was within Evaluation Area 4 (PRC and
MW 1995).

Two boreholes (B05BS-01 and B05BS-02) were drilled at the following locations:

• outsidethebatteryacidshopareaat thenortheastcomerof Building5 wherethe
sinkdischarge.dto the stormdrain sewer

• insidethebatteryacidshoparea,immediatelyadjacentto wherethe pipingfrom
the sinkentenxtthe floor(FigureA1-9)

Soil samples were collected at the ground surface from both borings and from 2, 5, and
15 feet bgs from the boring outside the building. All soil samples were analyzed for
VOCs, SVOCs, metals, hexavalent chromium, cyanide, and pH. One soil sample was
analyzed for TOC. The borehole outside the building was converted to a monitoring
well (M05BS-01). See Section A1.1.2.3 for groundwater results. COPCs reported
included acetone, one PAH, metals, and hexavalent chromium.

No analytes exceeded comparison criteria, with the exception of arsenic at concentrations
comparable to baclcground. One lead concentration (94.8 mg/kg) exceeded the
background level (3'7.66 mg/kg) in a sample from the boring outside Building 5. No
other analytes were reported at concentrations exceeding background levels from the
location within Building 5 (PRC and MW 1995).

V
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A1.4.2.2 FOLLOW-ON INVESTIGATION, CTO-280, 1994 SOIL SAMPLING

During the 1994 fi_llow-on investigation under CTO-280, additional fieldwork was
conductedat IR Sites 5 and 10 to furtherassess the natureand extent of the chemicals in
soil and groundwat_"reportedduringwinterand spring 1994 (PRC and MW 1996b). The
fieldworkincludedperformingCPTborings,collecting HydroPunchsamplesand shallow
soil samples, installing shallow monitoring wells, collecting quarterly groundwater
samples,andinstallingpiezometers.

Additional fieldwork conducted within Evaluation Area 4 included installing a CPT
sampling location (C.FT-S05-12)adjacentto the overspraytrench in the northeastern bay
of Building 5 (Figme A1-9). In addition, a shallow groundwater monitoring well
(M05-12) was installed at this location (FigureA1-2). The CPT samplinglocation was
installed to evaluate lithology and hydrogeologic characteristicsbelow 15 feet bgs and to
identify the SWBZ. Soil samples were collected at threedepths from the CPT boring and
at fourdepths from the monitoring well boring.

The soil samples were analyzed for VOCs, SVOCs, metals, TPH, and pH. Lead was the
only analytereportedat concentrationsexceeding soil comparisoncriteria (Table Al-17).
Leadconcentrations(161 to 190 mg/kg) in five samples collected between 0 and 5.5 feet
bgs from borings CPT-S05-12 and M05-12 exceeded the residential soil PRG
(150 mg/kg) (PRCmadMW 1996b).

A1.4.2.3 ENVIRONMENTAL BASELINE SURVEY, 2001 SOIL SAMPLING

During Phase 2A at Parcel 54, sampling of Target Area 1 (Aircraft Maintenance Line in
the middle of Building 5A) included the collection of four surface (1 foot to 1.5 feet bgs)
and three subsurface; (3 to 5 feet bgs) soil samples (locations 054-001-001 through
054-001-007) (Figure A1-9). Five of these sampling locations were within Evaluation
Area 4. Surface sanlples were analyzed for TPH, SVOCs, and metals, while subsurface
samples were analyT,edfor these constituents as well as for VOCs. Analytical results
revealed elevated concentrations of lead, arsenic, and thallium that exceeded the
comparison criteria (Table Al-17). Lead concentrations (251 to 1,770 mg/kg) were
elevated at three sampling locations (054-001-003,054-001-005, and 054-001-006) in the
central part of the target area. Arsenic and thallium were reported at elevated
concentrations (329 mg/kg and 335 mg/kg, respectively) at one location (054-001-007).
Concentrations ranges for these three metals for all soil samples collected in Target
Area 1 were arsenic (1.7 to 329 mg/kg), lead (2.2 to 1,770 mg/kg), and thallium (1.3 to
335 mg/kg). Low levels of TPH as motor oil were also reported. These data indicated
that EBS Parcel 54 Target Area 1 may be impacted by lead, arsenic, and thallium,
possibly associated 'with operations previously located in this area. These detections
warrantedfurther investigation (IT 2001a).

A1.4.2.4 SOLID WASTE MANAGEMENT UNIT REPORT

Eleven SWMU sites (M-04, M-05, NADEP GAPs 02, 03, 04, 05, 08, 14, 21, 31, and

_, SWMU005) were included in the 2005 SWMU Report (SulTech 2005b). The
approximate locations of the SWMUs listed in the SWMU Report are shown on
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Figure A1-9. Two of these units were mobile distillation units (M-04 and M-05).
According to the RFA, no furtheraction was recommendedfor these mobile distillation
units since they were located within a building and on a concrete floor (DTSC 1992).
The NADEP GAP units and SWMU 005 were partof the RCRA GAP hazardouswaste
management system initiated in 1987 and operated until base closure and building
cleanup in 1997. Actual startupdatesareunknown.

A1.4.3 Proposed Sampling Rationale and Design
The problem statementand optimized sampling design (DQO Steps 1 and 7) proposedfor
Evaluation Area 4 (/fircraft Maintenance Line and adjoining shop area) are presented in
this subsection. Shewide DQOs that apply to Evaluation Area 4 are presented in
Table 1-7 of the S,niP. DQOs for SWMUs within Evaluation Area 4 are presented in
Table 1-9 of the SAP. Proposed sampling locations are shown on Figure A1-9. Data
collected during these investigation activities will be used in conjunction with existing
data to complete ch_wactedzation of the nature and extent of COPCs for this area, to
conduct a risk assessment, and to support an FS.

Soil sampling in the central and eastern portion of the Aircraft Maintenance Line area
(Evaluation Area 4) during the EBS identified arsenic, lead, and thallium at
concentrations above;screening criteria. Therefore, soil samples will be collected to
assess the distribution of metals in soil in Evaluation Area 4. Evaluation Area 4 (400 by

600 feet) will be divided into 100-by-100-foot grids and one boring will be located within
each grid (boringsF___,4SB01through EA4SB20 and boring EA4SB29), for an approximate
total of 25 borings. For previous sampling locations 054-001-003, 054-001-005,
054-001-006, and 054-001-007 where metals results exceeded PRGs, boring locations
within each grid will be optimized and one or two additional borings (EA4SB23 through
EA4SB28) will be located so that each historical sampling location with elevated arsenic,
lead, or thallium concentrations is surrounded by three borings within 25 feet. Four grid
locations will be replaced with borings for SWMUs (M-05, NADEP GAPs 02, 04, and
31) and will be sampled in accordance with SWMU-specific DQOs (see below). Two
locations (e.g., EA4SB07 or EA4SB10) will be co-located with structural features in the
aircraftmaintenance line floor (utility vaults and aircraft tie-downs) and will also be
sampled in accordancewith SWMU-specific DQOs. The remaining 18 locations will be
sampledin accordancewith EvaluationArea4 DQOs.

The OU-2C RI repov_will addressall metals reported in soil (in additionto arsenic,lead,
and thallium) and will identify which metals may represent a release. The OU-2C RI
report will include a statistical comparison of metals concentrationsfor OU-2C to the
Alameda Point background data set. The RI report will also address all metals
concentrations for individual samples that exceed the Alameda Point background 95th
percentile to assess whether there has been a release, regardless of whether the OU-2C
data set for a given metal is comparableto background.

A soil samplefor geotechnical analysis will be collected at boring locationSM05SB02 in

the 2-to-4-foot depth :interval. _#,
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In the event that analytical results for soil samples from Evaluation Area 4 (Aircraft
Maintenance Line mad adjoining shop area) borings indicate the presence of constituents
for which no previous groundwater sampling has been conducted, discrete groundwater
sampling may be required. The decision logic for additional discrete groundwater
sampling is illustrated on Figure Al-18 and described in Table Al-18. In the event that
analytical results fl)r discrete groundwater samples are above comparison criteria,
additional monitoringwells maybe needed. The decisionlogic for additional monitoring
well installationis illustratedon FigureAl-17 anddescribedin Table Al-18.

The following discu_ssionpresentsthe problem statementand optimized samplingdesign
proposed for these SWMUs and the battery acid shop (DQO Steps 1 and 7).

• Evaluation&tea 4-specific issues will follow DQOs presentedin Table 1-7of
the SAP. Soil sampleswill be collected fromone boringwithineach
100-by-100-i_0otgrid. Soil samples will be collected at two depthsfrom each
boring (0 to 01.5and2 to 4 feet bgs). Soil samples will be analyzed for metals.

• For each of the fourprevioussampling locations for whichmetals
concentrationsexceeded PRGs, one or two additionalboringswill be addedto
providethreesamplinglocations at a distanceof 25 feet from each of the
original samplinglocations (FigureA1-9). Soil samples will Ix:collected at two
depths fromeach boring (0 to 0.5 foot bgs and 2 to 4 feet bgs). Soil samples
will be analyr_d for metals.

• Due to the historicaldetectionof elevated levels of VOCs in groundwater
underlyingEvaluationArea4, soil samples will also be analyzed for VOCs.

Four SWMUs within Evaluation Area 4 (M-05, and NADEP GAPs 02, 04 (paint-mixing
area), and 31) and the battery acid shop were identified for further sampling. Therefore,
soil and groundwater samples will be collected to assess the possible release of chemicals
at these locations. "IT_efollowing discussion presents the problem statement and optimized
sampling design (D()O Steps 1 and 7) proposed for these SWMUs and the battery acid
shop and paint mixing area.

• SWMU-specificissues will follow DQOs presentedin Table 1-9 of the SAP.
Soil anddiscretegroundwatersamples will be collected from one boring at
NADEP GAP'02. The boring will be adjacentto and on the assmned
downgradientside, where possible, of the SWMU or atthe location of cracks or
joints in concrete. Soil sampleswill be collected at threedepths fromeach
boring (0 to 0.5, 2 to 4, and 4 to 6 feet bgs); the thirdsamplingdepth will be at
the watertable (soil/waterinterface). Soil and groundwatersamples will be
analyzed for VOCs, TPH, SVOCs, 1,4-dioxane,PCBs, metals, hexavalent
chromium,and cyanide. Groundwatersamples will also be analyzed for TDS, if
sufficientvolmne can be obtained.

• Soil samplesand one discrete groundwatersample will be collected fromtwo
boringsateach of the following locations: SWMU M-05, NADEP GAP 31,
withinthepaint-mixingareathat includes NADEP GAP 04, and within the
batteryacid shop. The borings will be atthe locations of cracks orjoints in

_' concreteor otherfeaturesidentified duringthe April 18,2006 site walk. For the
threeSWMU samplinglocations, soil samples will be collected at three depths
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from each boring (0 to 0.5, 2 to 4, and4 to 6 feet bgs); the thirdsamplingdepth
will be at the watertable(soil/water interface). Soil and groundwatersamples
will be analy_! forVOCs, TPH, SVOCs, 1,4-dioxane,PCBs, metals,
hexavalent clu:omium,and cyanide. Forthe batteryacid shop sampling
locations, soil sampleswill be collected at two depthsfromeach boring (0 to 0.5
foot bgs and 2 to 4 feet bgs) and soil and groundwatersampleswill be analyzed
for VOCs, metals, hexavalentchromium,and cyanide. Groundwatersamples
will also be analyzed for TDS, if sufficient volume can be obtained.

In the event that analytical results for soil samples from one or more of the four SWMU
locations in Evaluation Area 4 are above comparison criteria, step-out soil sampling may
be required. The decision logic for additional soil sampling is illustrated on Figure A1-
19 and described in Table Al-18. Additionally, although sampling for Evaluation Area 4
is within the area of known groundwater contamination, step-out discrete groundwater
sampling will be considered if results of planned discrete groundwater sampling are
above comparison criteria and are not consistent with known nature and extent of
contamination. The ,decision logic for additional SWMU discrete groundwater sampling
is illustrated on Figtu_eA1-20 and described in Table Al-18. In the event that analytical
results for discrete groundwater samples from one or more of the four SWMU locations
or the former battery acid shop are above comparison criteria, additional monitoring
wells may be needed. The decision logic for additional monitoring well installation is
illustrated on Figure A1-17 and described in Table Al-18.

Two structural features of the aircraft maintenance line floor (aircraft tie-down structure
and utility vault) we_ identified during the April 18, 2006 site walk as possible pathways
for release of chemicals to the subsurface. Therefore, soil samples will be collected to
assess the possible release of chemicals at a minimum of one example of each of these
features. The following discussion presents the problem statement and optimized
sampling design proposed for these locations (DQO Steps 1 and 7).

• Investigationof these featureswill follow SWMU-specific DQOs presentedin
Table 1-9of the SAP. Soil samples will be collected from one boring at a
representativeof each feature. The borings will be adjacentto andon the
assumeddowngradientside, where possible, of each feature. Soil samples wig
be collected at:three depthsfromeach boring (0 to 0.5, 2 to 4, and 4 to 6 feet
bgs); the thirdsamplingdepth will be at the watertable (soil/water interface).
Soil samples will be analyzed for VOCs, TPH, SVOCs, 1,4-dioxane, PCBs, and
metals.

A1.5 EVALUATIONAREA 5
EvaluationArea 5 is a 4-acre area south of Building 5 including EBS Parcels 53A, 55, 57
and portions of 51A, 52, and 54 (Figure AI-10). Evaluation Area 5 comprises the area
containing former chromium and cyanide wastewater pretreatment units, former IWTP 5,
the former locations_ of Buildings 261, 348, and 415, and existing Building 615.
Evaluation Area 5 also contains CAA-5B, which has been transferred to CERCLA for
closure due to the presence of chlorinated VOCs in underlying groundwater, and a
portion of CAA-5C, which is being addressed under the TPH Program. Most of
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Evaluation Area 5 is paved open space. IWTP 5 was closed under RCRA in 1993
(DTSC 1999a). FonmerSWMUs locatedwithin EvaluationArea 5 included AOC 261,
NADEP GAPs 25 and 26, OWS 005, OWS 615, SWMU 615, and UST(R)-19. Two of
the SWMUs (NADEP GAP 25 and OWS 005) have been identified for furthersampling.
On Figure Al-10, a circle with a 50-foot radius has been drawn around each of the
SWMUs identified for sampling and labeled "area of interest." A former fenced
hazardous waste storage area encompassing former Building 415 and several other
structureswas located at the easternmargin of EvaluationArea 5. This former hazardous
waste storage areapredatesestablishmentof RCRA SWMUs and does not have a SWMU
designation.

EvaluationArea 5 addressesthe following datagaps:

• possiblepresenceofVOCs,1,4-dioxane,metals(includinghexavalent
chromium),andcyanideinsoil thatmayrepresentanongoingreleaseto
groundwater

• a possiblereleaseof VOCs,TPH,SVOCs,PCBs,ormetalsin soil associated
withformerRuilding415

• a possible release of VOCs, TPH, SVOCs, PCBs, and metals in soil and

groundwater-'ittheformerlocationsof twoSWMUs(NADEPGAP25 and
OWSOO5)

• closure of CAA-SB under CERCLA due to commingled TPH and chlorinated
VOCsin groundwater

A1.5.1 Historical Use

The area south of Building 5 was used for a numberof activities related to equipment
cleaning and waste management and is completely paved. The western half of
EvaluationArea 5 containsfor the former location of IWTP5 and the areacontainingthe
pretmatmentunits fbr hexavalent chromium and cyanide wastewaters from plating
operationsin Building 5, anodizingwastewater, andpaintbooth wastewater. The eastern
half of Evaluation Area 5 containsCAA-SB, which encompasses the former locations of
Buildings 261, 348, and 415, former UST locations designated AOC 261, existing
Building 615 and associated USTs and OWS designated SWMU 615, UST(R)-19, and
OWS615, respectively, and a formerhazardouswaste storage area. Former Building 261
was constructedin 1943 and was used as a NADEP storage areafor chromium,cyanide,
kerosene, and PD-680 solvent. Former Building 348, constructed in 1960, was a
corrosioncontrol shop used for steam cleaning of aircraft outer surfaces and parts;this
facility used methlyene chloride as a solvent. Former Building 415 was constructedin
1956 and consistedof a storage shed and a hazardouswaste accumulationarea for waste
petroleumproducts,resins, solvents, oils, and lubricants. Building 615 was constructed
in 1982 and designed for use as hazardousmaterial delivery spill control facility with
associatedUSTs and OWS 615. However,this building was neverused for its designated
purpose,butrather was used as an electrical equipment and parts"storage facility.

The areas described above areshown on FigureAl-10.
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A1.5.2 Previous Investigations
Five investigationsandplus UST removal actions includedthecollection of soil samples
withinEvaluationArea5:

• Phase2Band3 Investigation,1991

• AdditionalWork at IR Sites 4 and 5, 1992

• EBS Phase 2B and Phase 2C

• 2003 PAH Study

• TPH Investigations

Theseinvestigationsaredescribedin Section3 of the WorkPlan. Theresultsof these
investigationsfor samplescollectedin EvaluationArea5 are summarizedbelow.
Locationssampledwithin the boundariesof EvaluationArea 5 are shown on
FigureAI-10. Analytical results for soil and groundwatersamples collected within
EvaluationArea5 areincludedonCDinAppendixA2to theSAP.

A1.5.2.1 PHASE 2B AND 3 INVESTIGATION, 1991 SOIL SAMPLING

Sampling for this investigation was performed as part of the NAS Alameda RI to
determine whether soil and groundwater were contaminated in areas identified as
potential waste release sites (Canonie Environmental 1990). The investigation focused
on the industrial, sanitary, and storm sewers, and included collecting soil and
groundwater samples, installing groundwater monitoring wells, and performing
groundwater monitoring (PRC and JMM1992).

Within Evaluation Area 5, the investigation included installation of three borings
0305-07 through B05-09) at locations east of IWTP 5, west of former Building 348, and
west of the former hazardous waste storage area (Figure AI-10). Soil samples collected
from these borings 'were analyzed for VOCs, SVOCs, metals, and cyanide (PRC and
JMM 1992). Samples were collected at five depths (1, 2, 6.5, 8, and 14 feet bgs). The
shallowest sample was not analyzed for VOCs and the three deepest samples were likely
within the saturated zone. COPCs reported included VOCs, SVOCs, and metals.

VOCs reported in soil samples included chloroethane, 1,1-DCA, toluene, and total xylenes.
No VOCs exceeded comparison criteria. The only SVOCs reported at concentrations
exceeding detection limits were PAHs. Metals concentrations were below comparison
criteria or, in the case of arsenic, comparable to Alameda Point background levels.

A1.5.2.2 ADDITIONAL WORK AT IR SITES 4 AND 5, 1992

This follow-on work was based on the results of the sampling conducted at the perimeter

of Building 5 during the Phase 2B and 3 investigation conducted in 1991 (PRC and
JMM 1992). For this investigation, five areas in or around Building 5 were identified for
further investigation.. Two of these areas were the cyanide and chromium wastewater
pretreatment area and the former hazardous waste storage area (PRC and MW 1995).
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WastewaterTreatmentArea

This investigation inc:ludedtwosoil borings (B05WT-01 and B05WT-02) installed north
of the pretmatment units (Figure AI-10). Soil samples were collected from a depth of
10 feet bgs from each boring and analyzed for VOCs, SVOCs, metals, hexavalent
chromium, cyanide, a_d total organic carbon. COPCs reported included SVOCs, metals,
and hexavalent chromium. No analytes were reported at concentrations exceeding
comparison criteria. These samples were within the saturated zone.

Former Hazardous WasteStorage Area

This investigation included two soil borings (M05HW-01 and B05HW-02) installed at
the north and south of the former hazardouswaste storage area (Figure AI-10). Soil
samples were collected from depths of 0, 5, 10, and 15 feet bgs from each boring and
analyzed for VOCs, SVOCs, metals, hexavalent chromium, cyanide, and total organic
carbon. COPCs reported included VOCs, SVOCs, metals, and hexavalent chromium.
Only arsenicandPAHswerereportedat concentrationsexceedingscreeningcriteria,and
arsenicwascomparabletobackgroundconcentrations.

A1.5.2.3 ENVIRONMENTAL BASELINE SURVEY, 2001 SOIL SAMPLING

EvaluationArea 5 includes EBS Parcels 55 and 57 and portionsof EBS Parcels 51A, 52,
53A, and 54. Sampling locations in these EBS parcels in Evaluation Area 5 are

_, summarized below. No sampling locations in EBS Parcel 51A were included in
Evaluation Area 5.

EBSParcels 52and 53A

In EBS Parcels 52 and 53A, one storm sewer line sampling location (052-SS-001) and
one industrial wastewater sewer line sampling location (053-IW-001) were located along
the drain corridor at the southern border of Evaluation Area 5. Soil samples were
collected at depths of 7 to 8 feet bgs and 11 feet bgs (likely in the saturated zone) and
analyzed for VOCs, SVOCs, PCBs, organic lead, reactivity, oil and grease, TPH, and
metals. COPCs reported in these samples included TPH, SVOCs, and metals. Only
arsenic was reported at concentrations exceeding comparison criteria, and arsenic
concentrationswere c,omparableto backgroundlevels.

EBS Parcel 54

EBSParcel54samplingareasin EvaluationArea5 includedTargetArea5 andsanitary
sewer and industrial wastewater lines.

Target Area 5 at EBS Parcel 54 was a stained area in the vicinity of IWTP 5. Industrial
wastewater treatment processes involving VOCs, SVOCs metals-contaminated water, and
cyanide may have potentially impacted this area. Subsurface soil samples were collected
at two locations (054-005-0030 and 054-005-0031) and analyzed for VOCs, TPH,
SVOCs, metals, and cyanide (Figure AI-10). Analytical results revealed detectable
concentrations of one SVOC and several metals. No other analytes were reported at the
site. Only arsenic was reported at concentrations exceeding comparison criteria, and
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arsenic concentrations;were comparableto backgroundlevels. These data appearedto
indicatethat TargetArea 5 hadnot been affectedby constituentsassociatedwith IR Site 5.
No additionalEBS samplingwas recommendedat this targetarea(IT2001a).

One sanitarysewer line samplinglocation (054-SN-005) and three industrialwastewater
sewer line sampling locations (054-IW-002 through 054-IW-(X)4)were located along the
draincorridorthroughEvaluationArea 5. Soil samples were collected at depths of 5 to
10 feetbgs (likelyin the saturatedzone) andanalyzed for VOCs,TPH, SVOCs,metals, and
cyanide. Samples along industrialwastewater lines were also analyzed for pesticides,
PCBs, organiclead, andoil andgrease. COPCsreportedin these samples includedVOCs,
TPH, SVOCs, and metals. Only arsenic was reported at concentrations exceeding
comparisoncriteria,andarsenicconcentrationswere comparableto backgroundlevels.

EBSParcel 55

Soil sampling at EBS Parcel55 consisted of one target area(Target Area 1) that included
the bermed area of Building 261 and encompassed approximately 100 square feet.
Target compounds at Target Area 1 consisted of petroleum-based fuels. Surface and
subsurfacesoil samples were collected at two locations (055-001-001 and 055-001-002)
(Figure Al-10). Subsurfacesoil samples were collected from depths ranging from 4 to
4.5 feet bgs. Surface sampleswere analyzed for TPH and the subsurfacesamples were
analyzed for VOCs. Low levels of PCE and TPH as motor oil were reported. On the
basis of these data, no additional EBS sampling was recommended at this targetarea (IT
2001a).

EBSParcel 57, Phase2A

Phase 2A sampling at EBS Parcel57 includedfive targetareasand one zone-specific area.

Target Area 1. Target Area 1 included Building 348 and covered approximately
5,100 squarefeet. Targetcompounds includedVOCs, TPH, and metals. Surfacesoil and
subsurfacesamples were collected at three locations (057-001-001 through057-001-003)
(Figure AI-10). Subsurface sample depths ranged from 4 to 4.5 feet bgs. Surface
samples were analyzedfor metals and TPH. Subsurface samples were analyzed for
VOCs. COPCs reported included VOCs, TPH, and metals. Concentrations of VOCs,
ethylbenzene, PCE, and TCE, TPH as diesel, and the metals arsenic and chromium
exceeded comparison criteria. However, arsenic concentrations were comparable to
Alameda Point backgroundlevels. Chromium was reported at elevated concentrations
(408 J and 876 J mg/kg) in two samples (locations 057-001-001 and 057-0014)03)
compared to the PRG of 210 mg/kg. Concentrations for chromium in all samples
collected in Target Area I ranged from 158 to 876 mg/kg, which exceed the Alameda
Point background95± percentile concentration of 54.84 mg/kg. Based on the parcel-
specific sampling res|zlts, theNavy recommended additional sampling(IT2001a).

Target Area 2. TargetArea 2 atEBS Parcel57 consistedof the soil beneath the stains in
the formerhazardouswaste storageareacontaining Building 415. Potential contaminants
included VOCs, TPH, and metals. Surface soil and subsurfacesamples were collected at
three locations (057-002-004 through 057-002-006). The surface soil samples were
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analyzed for metals and TPH. The subsurface soil samples were collected from depths
ranging from 4 to 4.5 feet bgs and analyzed for VOCs. COPCs included VOCs, TPH as
motor oil, and metals. However, only arsenic and iron concentrations exceeded
comparison criteria and arsenic concentrations were comparable to Alameda Point
background concentrations. On the basis of these data, no additional sampling was
recommended at Target Area 2 (IT 2001a).

Target Area 3. Tat'get Area 3 at EBS Parcel 57 included the stained soil surrounding a
dip tank located between Buildings 5 and 348. Surface and subsurface soil samples were
collected at two locations (057-004-007 and 057-003-008) (Figure AI-10). Surface soil
samples were analyT.edfor TPH, metals, and cyanide. Subsurface soil samples were
collected from depths ranging from 4 to 4.5 feet bgs and analyzed for VOCs. COPCs
reported included VOCs, TPH as motor oil, and metals. Only arsenic was reported at
concentrations exceeding comparison criteria, and arsenic concentrations were
comparable to background levels. On the basis of these data, no additional sampling was
warranted at Target tM'ea3 (IT 2001a).

Target Area 4. Target Area 4 at EBS Parcel 57 included the area south of Building 615
where stored chemicals included flammable materials and other petroleum products.
Surface and subsurface soil samples were collected at two locations (057-004-009 and
057-004-010). Surface soil samples were analyzed for TPH, and the subsurface soil
samples were analyzed for VOCs (Figure AI-10). Low levels of methylene chloride

were reported at the site. On the basis of these data, no additional sampling was
wan'anted at Target Area 4 (IT 2001a).

Target Area 5. Target Area 5 at EBS Parcel 57 consisted of the area surrounding the
"grease interceptor" located on the north side of Avenue F, near the southeast comer of
the parcel. The targeted sampling area corresponds to the former location of UST 615-4,
which was part of the spill control system for Building 615. Subsurface soil samples
were collected from two locations (057-005-011 and 057--005-012)at a depth of from 4 to
6 feet bgs (corresponding to the bottom of the grease interceptor) (Figure AI-10).
Samples were analyzed for VOCs, TPH, and metals. COPCs reported included VOCs,
TPH, and metals. Ncmeof the VOC concentrations were above comparison criteria. TPH
as diesel and as gasoline were reported at concentrations above the TPH comparison
criteria (Table Al-13). Only arsenic was reported at concentrations exceeding the
screening criterion,and arsenic concentrations were comparable to background levels. On
the basis of these data, no additional sampling was warranted at Target Area 5 (IT 2001a).

Zone-Specific Target Area. The zone-specific target area at EBS Parcel 57 included
current and former railroad track areas within or adjacent to Building 5. These areas may
have been impacted by historical releases of TPH, PCBs, SVOCs, and lead from railroad
operations. One surface soil sample was collected at location 057-Z10-013 just south of
Building 615 (Figure AI-10). The sample was analyzed for metals, pesticides and PCBs,
lead, and TPH. COPCs reported included SVOCs, Aroclor 1260, and lead. None of the
COPCs were reported at concentrations above comparison criteria. Based on these

results, the EBS concluded that no additional zonewide samples were warranted at the
site (IT 2001a).
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EBS Parcel 57,Phase 2B

The intent of this additional sampling was to determine if the elevated chromium and
VOC concentrations reported in samples from Target ,_a'ea 1 (Building 348) resulted
from activities at EBS Parcel 57, or if these chemicals migrated onto the parcel from
off-site sources (IT 2001a). Phase 2B collected one surface soil sample and three
additional subsurface soil samples at three locations (057-006-014 through 057-006-016)
(Figure AI-10). The subsurface soil samples were analyzed for VOCs and metals. The
surface soil sample was analyzed for metals only. Chromium concentrations were
generally lower in the soil samples than previously reported in the Phase 2A samples.
Combined Phase 2A and 2B data indicated a need for additional characterization and
potential remediation to be addressed under the IR Program (IT 2001a).

EBS Parcel 57,Phase 2C

The primary goal of Phase 2C EBS investigation at EBS Parcel 57 was to investigate the
impact on subsurface soil and groundwater related to former USTs 261-1, 261-2, and
261-3. EBS Phase 2C samples were located across EBS Parcel 57 and near former
locations of LISTs and fuel lines. Ten subsurface soil samples (057-0033, 057-0035,
057-0037, 057-0039, 057-0041, 057-0043, 057-0045, 057-0047, 057-0049, and
057-0051) were eollected and analyzed for VOCs, TPH, and metals (Figure AI-10).
Three subsurface soil samples (057-0035, 057-0037, and 057-0045) were also analyzed
for SVOCs. COPCs reported included one SVOC and metals. All concentrations were
below comparison criteria or, in the case of arsenic, comparable to Alameda Point V
background levels (1T2001a).

A1.5.2.4 2003 POLYNUCLEAR AROMATIC HYDROCARBON STUDY

Fourteen soil borings (C3S005B099, C3S005B101 through C3S005B105, C3S005Bl13
through C3S005Bl18, C3S010B001, and C3S010B002) were advanced in Evaluation
Area 5 during the 20133PAH study (BEI 2004). Samples were collected from four depth
intervals between 0 and 8 feet bgs and analyzed for PAHs. All PAtt concentrations were
below the screening criterion.

A1.5.2.5 TOTAL PETROLEUM HYDROCARBON INVESTIGATIONS

The paragraphsbelow summarize the results of soil sampling conducted as part of TPH
investigations for USTs in Evaluation Area 5.

LIST 261-1 and UST 261-2 were both 800-gallon steel tanks used to store kerosene, and
were located south of Building 5 near Building 261 (TtEMI 2003, PWC 1996c). Both
tanks were installed in 1943 and removed on December 8, 1994. Soil was not removed
and samples were not collected because the tanks were housed in a concrete vault. The
vault was filled with concrete during the demolition of Building 261 (PWC 1996c).

UST 261-3 was a 1,500-gallon steel tank used to store the solvent PD-680, and was
located south of Building 5 near Building 261 (TtEMI 2003, PWC 1996c). The tank was
installed in 1943 and removed on December 08, 1994. Soil samples were collected from
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thesidewallsof theexcavation(261-3E,261-3N,261-3S,and261-3W)andanalyzedfor
BTEX andTPH. All resultswerebelowcomparisoncriteria(TtF__,M]2003).

In 1995, soil samplingwasconductedalong a line betweenthe former locationsof
liSTs 261-1, 261-3, and 261-3, and Building 348, and along the western side of
Building 348. Soil sampleswerecollectedat ten locations(261-S1through261-$10).
Sampleswere anal_¢edfor BTEX, TPH, and lead. TPH as diesel,asjet fuel, andas
motor oil exceeded comparison criteria in three samples (261-$7 through 261-$9) and
lead exceeded the comparison criteria in one sample (261-$8) from Building 348 (Tables
Al-13 and Al-17). Lead was reported at a concentration of 170 mg/kg (the PRG is 150
mg/kg). The former location of these tanks was targeted for further sampling during
Phase 2C of the EBS, as described in Section 1.5.2.3. Additionally, in 1999, soil samples
were collected from three geoprobe sampling locations (057-001,057-002, and 057-007)
and analyzed for BI.__.Xand TPH. Analytical results were below comparison criteria
(TtEM12003).

LIST 615-3 was a 50-gallon steel tank used to store oil and water, and was also known as
OWS615(TtEMI2003;PWC1997a).Thetankwasremovedon December20, 1994.
One soil sample (615-3C) was collected during tank excavation and analyzed for BTEX,
TPH, and lead. Only TPH as diesel, as jet fuel, and as motor oil were reported and
concentrations were below comparison criteria (TtEM12003).

UST 615-4 was an 80-gallon steel tank used to store waste oil, and was located near
Building 615 (TtEMI 1999d, 2003). The tank was removed on December 9, 1998 and
one soil sample was collected (030-MODl-181) and analyzed for VOCs, TPH, SVOCs,
and metals. TPH and SVOCs were reported at concentrations exceeding comparison
criteria. As part of the TPH Data Gap Investigation in 2000, four soil samples (CA05-06
through CA05-09) were collected around the former location of this LIST. Samples were
analyzed for TPH and SVOCs. TPH as diesel and as gasoline were reported at
concentrations exceeding comparison criteria(Table Al-13).

Evidence of floating product (based on a groundwater TPH concentration that exceeded
the Alameda TPH Strategy indicator value of 20 mg/L) was reported in monitoring well
M05-03, screened at a depth of 4 to 12 feet bgs. Well M05-03 is located in the paved
area between Building 5 and Building 400, and at the southeastern corner of the vault,
which formerly contained the cyanide destruction and plating wastewater pretreatment
units. A groundwater sample collected from this well in 2001 contained TPH as gasoline
at a concentration of 486,000,000 lxg/L (Table A1-6). In order to verify the
presence/absence and evaluate the extent of floating product, temporary piezometers
were installed in the target areas and monitored for floating product. The piezometers
were developed, sampled, and monitored for a period that included the expected seasonal
high and seasonal low groundwater elevations for the sites. Soil and groundwater
samples were collected from the temporary piezometers and analyzed for TPH-related
constituents. Analytical results were compared to the floating product comparison
criteria published in the Alameda TPH Strategy. All field activities were performed in
accordance with the procedures and project-specific requirements detailed in the SAP for
CAA-5B and -3A (ITS12004).
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Indications of floating product in the initial round of piezometers installed (CAA-5B-
TMP-001 through CAA-5B-TMP4X)4) led to the selection of six step-out locations
(CAA-5B-TMP-005, CAA-5B-TMP-006, CAA-5B-TMP-007, CAA-5B-TMP-008,
CAA-5B-TMP-009, and CAA-5B-TMP-010) to further evaluate the extent of floating
product south of Building 5. One additional round of piezometer installation was
conducted in the CAA-5B floating product investigation area in October 2005, when
three piezometers (CAA-5B-TMP-011, CAA-5B-TMP-012, and CAA-5B-TMP-013)
were installed to investigate the northward extent of floating product south of Building 5.

There were numerous indications of free product, with six borings yielding positive
indications for one or more of the free-product indicators. The northern margin of free
product may extend beneath Building 5. The southern, eastern, and western margins
appear fairly well delineated.

A1.5.2.6 SOLID WASTE MANAGEMENT UNIT REPORT

Seven SWMU site,,; (AOC 261, NADEP GAP 25, NADEP GAP 26, OWS 005,
OWS 615, SWMU615, and UST[R]-19) were included in the 2005 SWMU Report
(SulTech 2005b). "Hieapproximate locations of the SWMUs listed in the SWMU Report
are shown on Figure AI-10. AOC 261 is the former location of USTs 261-1
through 261-3. The NADEP GAP units were part of the RCRA generator accumulation
point hazardous waste management system initiated in 1987 and operated until base
closure and building cleanup in 1997. Actual startup dates are unknown. OWS 005 was
associated with the former cyanide destruction and plating wastewater pretreatment area
and the SWMU Report indicates that OWS has not been removed. OWS 615, also
known as UST 615-3, has been removed, and adequate soil sampling has been conducted
at the former location of this OWS. SWMU 615 is Building 615 and the four associated
tanks. UST(R)-19 is the location of tanks LIST 615-1 and 615-2 (see Section A1.5.2.5
above).

A1.5.3 Proposed Sampling Rationale and Design
The problemstatement and optimized sampling design (DQO Steps 1 and 7) proposedfor
Evaluation Area 5 are presented in this subsection. Sitewide DQOs that apply to
Evaluation Area 5 are presented in Table 1-7 of the SAP. DQOs for OWSs are presented
in Table 1-8 of the SAP. DQOs for non-OWS SWMUs that apply to Evaluation Area 5
are presented in Table 1-9 of the SAP. Proposed sampling locations are shown on
Figure AI-10.

The sampling plan for Evaluation Area 5 addresses possible continuing sources of VOCs,
TPH, metals(including hexavalent chromium), and cyanide in soil that may have resulted
from releases from wastewater from with plating operations in Building 5, wastewater
associated with Building 348, the former location of IWTP 5, former USTs, and a former
hazardous waste storage area. Data collected during these investigation activities will be
used in conjunction with existing data to complete characterization of the nature and
extent of COPCs for this area, to conduct a risk assessment, and to support an FS.

page A1-58 AppendixA1 to SAP - Study Areas at OU-2C
4/30/2007 4:05:45 PM Iw k.'_word_ng_to-003_tork pllln_naPazttachmmlts_l_IL_X al_appertdlx111.doc



CLEAN 3
CTO-0093/0203

Ap_l2o07

AppendixA1 StudyAreasatOU-2C

Soil samples collected in Evaluation Area 5 during previous investigations contained
VOCand metals concentrationsabovethe comparisoncriteria (TablesAl-12 and Al-17).
The presence of VOCs in groundwaterbeneath EvaluationArea 5 suggests the possible
presence of VOCs in soil that could be a continuing source of VOCs released to
groundwater.Therefore, soil samplingwill be conductedin those portionsof Evaluation
Area 5 that have not been characterizedfor VOCs to assess the possible presence of
VOCs in vadose zone soil. EvaluationArea 5 will be divided into 100-by-100-foot grids
and one boring will be located within each grid with no previous VOC sampling
(EASSB01 throughEA5SB17), within the gridcontainingBuilding 615 (EA5SB20), and
within the grid containing only previous sampling for BTEX VOCs (EASSB21).
Samples from threeborings south of formerBuilding 348 (EASSB15 throughEASSB17)
will be analyzed fox'metals to addresselevated chromium and lead concentrations and
will also be analyzed for hexavalent chromium and cyanide. Samples from borings
EASSB13 (located within the footprintof former Building 261) and EASSBI4 (located
between former Buildings 261 and 348) will also be analyzed for metals, hexavalent
chromium,and cyanide. In addition,discrete groundwatersamples will be collected from
one location south of former Building 348 (EA5SB17) to address the extent of VOCs
previously reported in groundwater in the vicinity of this building, and to evaluate the
possible presence of 1,4-dioxane, metals (includinghexavalent chromium), and cyanide.
Discrete groundwatersamples will be collected at 10 to 15 feet bgs and 25 to 30 feet bgs.

The OU-2C RI report will address all metals reported in soil (in addition to chromium
and lead) and will identify which metals may represent a release. The OU-2C RI report
will include a statistical comparisonof metals concentrationsfor OU-2C to the Alameda
Point backgrounddata set. The RI report will also address all metals concentrationsfor
individual samples that exceed the Alameda Point background95± percentile to assess
whether there has been a release, regardlessof whether the OU-2C data set for a given
metal is comparable'tobackground.

To addressconcerns regardingpotential releases from industrial wastewater sewer lines
in EvaluationArea 5, two borings (EASSB18 and EASSB19) will be placed at a location
along the drainlines downstreamfrom the plating shop. Soil and discrete groundwater
samples will be analyzed for VOCs, 1,4-dioxane, metals, hexavalent chromium, and
cyanide. Soil samples will be collected at depths of 0 to 0.5 foot bgs and 2 to 4 feet bgs.
Discrete groundwatersamples will be collected at l0 to 15 feet bgs and 25 to 30 feet bgs.

A soil sample for geotechnical analysis will be collected at boring location EA5SB 14 in
the 2-to-4-foot depth interval.

In the event that analytical results for soil samples from Evaluation Area 5 borings
indicate the presence of constituents for which no previous groundwatersampling has
been conducted,discrete groundwatersampling may be required. The decision logic for
additionaldiscrete groundwatersampling is illustratedon Figure Al-18 and described in
Table Al-18. In the;event that analytical results for discrete groundwatersamples are
above comparison criteria, additional monitoring wells may be needed. The decision
logic for additional monitoring well installation is illustrated on Figure Al-17 and
described in Table Al-18.
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Two SWMU locationswithin Evaluation Area 5 will be sampled: NADEP GAP 25 and
OWS 005. The following discussionpresentsthe problem statementand optimized
samplingdesignprol;_sedfor theseSWM-Us(DQO Steps1 and7).

• SWMU-specificissueswill followDQOspresentedin Table1-9of theSAP.
OWS-specificissueswill followDQOspresentedin Table1-8ofthe SAP.

• Soil samples will be collected from one boring at each SWMU. The borings
will be adjacent to and on the assumed downgradientside, where possible, of
each SWMU or at the location of cracksorjoints in concrete. Soil samples will
be collected at three depths from each boring (0 to 0.5, 2 to 4, and 4 to 6 feet
bgs); the thirdsampling depth will be at the water table (soil/water interface).

• ForOWS SWMUs, anadditionalsoil samplewill be collectedat a depthbelow the
bottomof the OWS (upto 10 to 12feet bgs), which is expectedto be in the
saturatedzone.

• At SWMU locations within the boundariesof Evaluation Area 1, discrete
groundwatersamples will be collected in the shallower FWBZ (10 to 15 feet
bgs) and the deeperFWBZ (25 to 30 feet bgs). Due to the proximityof NADEP
GAP 25 andOWS 005 (see Figure AI-10), groundwatersampling will be
conducted at OWS 005 only.

• Soil and groundwater samples will be analyzed for VOCs, TPFLSVOCs,
1,4-dioxane, PCBs, metals,hexavalent chromium, and cyanide. Groundwater
sampleswill also be analyzed for TDS, if sufficient volume can be obtained.

In the event that analytical results for soil samples from either of the two SWMU
locations in Evaluati(m Area 5 are above comparison criteria, step-out soil sampling may
be required. The decision logic for additional soil sampling is illustrated on Figure A1-
19 and described in Table Al-18. Additionally, although sampling for Evaluation Area 5
is within the area of known groundwater contamination, step-out discrete groundwater
sampling will be considered if results of planned discrete groundwater sampling are
above comparison criteria and are not consistent with known nature and extent of
contamination. The decision logic for additional SWMU discrete groundwater sampling
is illustrated on Figm_ A1-20 and described in Table Al-18. In the event that analytical
results for discrete groundwater samples from the OWS 005 and GAP NADEP 25
locations are above comparison criteria, additional monitoring wells may be needed. The
decision logic for additional monitoring well installation is illustrated on Figure Al-17
and described in Table Al-18.

Building 415 is located within Evaluation Area 5 and will be sampled in accordance with
sitewide DQOs presented in Table 1-7 of the SAP. The discussion of the problem
statement and optimized sampling design proposed for this data gap is presented in
Section A1.7.5.3.

A1.6 EVALUATION AREA 6

Evaluation Area 6 is a 2.4-acre area along the eastern side of Building 5 south of
Building 62, including EBS Parcel 56 and portions of EBS Parcels 54, 58, and 59
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(Figure AI-11). EvaluationArea 6 includes the areaadjacentto various shop activities
that operatedinside Building 5, Building 500, and Structure34. EvaluationArea 6 also
contains CAA-SA, which has been transferredto CERCLA for closure due to the
presence of chlorinatedVOCs in underlyinggroundwater. The majorityof Evaluation
Area 6 is pavedopen space. FormerSWMUs locatedwithinEvaluation Area 6 included
AOC 005 (USTs 5-2 and 5-3); ASTs 005A, 005B, 005C, 005D, 005G, and 500; and
NADEP GAP 20. Two of the SWMUs (AOC005 and NADEP GAP 20) have been
identified for furthersampling. On Figure Al-ll, a circle with a 50-foot radiushas been
drawnaroundeach of the SWMUs identified for sampling and labeled "areaof interest."

EvaluationArea 6 addressesthe following datagaps:

• thepossiblepresenceofVOCs, 1,4-dioxan¢,PCBs,andmetalsinsoil thatmay
representan ongoingreleasetogroundwater

• the possiblepresenceof TPHin soilandgroundwaterassociatedwith former
LISTs

• apossiblereleaseof PCBsfromtransformersin theformerelectricalsubstation
(Building 34)

• a possiblereleaseofVOCs,TPH,SVOCs,PCBs,andmetalsin soil and
groundwateratthe formerlocationsof twoSWMUs(AOC005 andNADEP20)

A1.6.1 Historical Use

The area east of Building 5 was used for vehicle and equipment parking,roadway,and
material storage and is completely paved. Building 500 is located at the southernend of
Evaluation Area 5 and was historicallyused for equipment handling and transfer,office
operations, chemical and equipment storage, and woodworking (IT 2001a). Building 34
was locatedjust northof Building 500 and was formerly an electrical substation housing
PCB-containing transformers. Several ASTs that were reportedly never used and
UST 5-3, which was used to store waste oil and solvents, were located he central portion
of Evaluation Area 5. UST 5-2, which was used to store jet fuel, was formerly located in
the northern portion of Evaluation Area 5. A possible solvent tank was reportedly
located outside the northeast corner of Building 5 (TtEMI 1999a). The reported location
of this tank is identical to the location of former UST 5-2. The former locations of
UST 5-2 and UST 5-3 have been designated as AOC 005. CAA-5A is located entirely
within Evaluation Area 6.

The areasdescribed above are shown on Figure AI-ll.

A1.6.2 PreviousInvestigations
Four investigations plus UST removal actions have included the collection of soil
samples within Evaluation Area 6:

• Phase2Band 3 Investigation,1991

• Follow-OnInvestigation,CTO-260,1994
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* EBS Phase2B andPhase2C

• 2003PAH Study

• TPH Investigations

These investigations are described in Section 3 of the Work Plan. The results of these
investigations for samples collected in Evaluation Area 6 are summarized below.
Locations sampled in the boundaries of Evaluation Area 6 are shown on Figure AI-ll.
Analytical results for soil samples collected within Evaluation Area 6 are included on CD
in Appendix A2 to the SAP.

A1.6.2.1 PHASE 2B AND 3 INVESTIGATION, 1991 SOIL SAMPLING

Sampling for this investigation was performed as part of the NAS Alameda RI to
determine if soil and groundwater were contaminated in areas identified as potential
waste release sites (Canonie Environmental 1990). The investigation focused on the
industrial, sanitary, and storm sewers, and included collecting soil and groundwater
samples, installing groundwater monitoring wells, and performing groundwater
monitoring (PRC and JMM1992).

Within Evaluation A_rea6, the investigation included installation of two borings (B05-10
and B05-11) at a location just east of Building 5 in the northern portion of Evaluation
Area 6 (Figure AI-I1). Soil samples collected from these borings were analyzed for
VOCs, SVOCs, metals, and cyanide (PRC and JMM 1992). Samples were collected at
five depths (1, 2, 6.5, 8, and 14 feet bgs). The shallowest sample was not analyzed for
VOCs and the three deepest samples were likely within the saturated zone. COPCs
reported included VOCs, SVOCs, and metals.

VOCs reported in soil samples included 1,1-DCA; PCE; I,I,I-TCA; and TCE. TCE was
reported at a concentration exceeding the comparison criteria from one sample collected
at a depth of 14 feet: bgs (Table Al-12). The only SVOCs reported at concentrations
exceeding detection limits were PAILs. Metals concentrations were below comparison
criteria or, in the case of arsenic, comparable to Alameda Point background levels.

A1.6.2.2 FOLLOW-ONINVESTIGATION,CTO-260,1994SOILSAMPLING

The objective of this investigationwas to fill data gapsfrom previousinvestigationsby
collectingadditionalchemical, geological,and hydrogeologicinformation, with the goal
of assessing the nature and extent of soil and groundwater contamination to prepare an RI
and feasibility study (PRC and MW 1996a). Field activities included performing CPT;
collecting direct-push groundwater samples and HydroPunch samples; installing wells,
including SWBZ monitoring wells and a reference boring; and performing four quarters
of groundwater monitoring.

During the 1994 follow-on investigation under CTO-260, ten soil samples were collected
from the three soil borings (B05-14, B05-14A, and B05-15) and three soil samples from the
boring for well M05-07 in Evaluation Area 6. The borings were installed to further
evaluate the lateral extent of elevated VOC concentrations :found during the Phase 2B and 3
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investigation. Soil samples were analyzed for VOCs and general chemistry parameters
only. COPCs reportedincluded I,I,I-TCA; I,I-DCA; 1,I-DCE; TCE; benzene; toluene;
xylenes; and carbon disulfide. Similar compounds were reportedduring the initial Phase
2B and 3 investigation. See Table AI-4 for a summary of monitoring well data.
Concentrationswerebelow comparisoncriteria.

A1.6.2.3 ENVIRONMENTAL BASELINE SURVEY, 2001 SOIL SAMPLING

Evaluation Area 6 contains EBS Parcel 58 and portions of EBS Parcels 54 and 56.
Sampling in EBS Parcels 54 and 58 withinEvaluation Area 6 is summarizedbelow. No
EBS samplingfor EBS Parcel56 was conductedwithin EvaluationArea6.

EBS Parcel 54

EBS Parcel 54 Target Area 6 included the stained area located southwest of the
intersection of Second Street and Avenue D. This area may have been impacted by
fuels, oils, and metals. Surface soil samples at three locations (054-005-032 through
054-006-034) were collected in this area and analyzed for TPH, SVOCs, and metals
(Figure Al-ll). On the basis of these data, it does not appear that EBS Parcel 54
Target 6 has been affected by constituents associated with IR Site 5. No additionalEBS
sampling was recon,u_ended atthis targetarea(IT 2001a).

One sanitarysewer line sampling location (054-SN-003) and one stormdrainsewer line

_=_ sampling location (054-SS-005) were located within Evaluation Area 6. Soil samples
were collected at depths of 8.5 to 10 feet bgs (likely in the saturatedzone) and analyzed
for VOCs, TPH, SVOCs, metals, and cyanide. COPCs reported in these samples
included VOCs, TPH, SVOCs, and metals. TCE, TPH as diesel, and arsenic were
reportedat concentrationsexceeding comparisoncriteria(Tables A1-12 and Al-13), and
arsenicconcentrationswere comparableto backgroundlevels.

EBS Parcel 58

Phase 2A at EBS Parcel 58 included sampling at one target area. The target area
included the soil beneath the hazardousmaterials lockers in the southern portion of the
open space. Surface soil (1 to 1.5 feet bgs) and subsurfacesoil (3 to 5 feet bgs) samples
were collected at 1_o locations (058-001-001 and 058-001-002) (Figure A1-11).
Samples were analyzed for TPH and SVOCs. Subsurfacesamples were analyzed for
VOCs. Low levels of 1,1,1-TCA,TPH as motor oil, andphthalateswere reported atEBS
Parcel 58. No concentrationsexceeded comparison criteria. On the basis of these data,
no additionalsamplingwas re,commended in this targetarea(IT 2001a).

One sanitarysewer line sampling location (058-SN-001) was located within Evaluation
Area 6. Soil samples were collected at depths of 6.5 to 7.5 feet bgs (likely in the
saturatedzone) and analyzed for VOCs, TPH, SVOCs, metals, and cyanide. COPCs
reported in this samples included 1,1,1-TCA, a phthalate, and metals. No concentrations
exceeded comparison criteria.
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A1.6.2.4 2003 POLYNUCLEAR AROMATIC HYDROCARBON STUDY

Twelve soil borings (C3S005B049, C3S005B050, C3S005B058, C3S005B059,
C3S005B066, C3S005B067, C3S010B075, C3S005B076, C3S005B083, C3S005B084,
C3S005B092, and C3S010B093) were advanced in Evaluation Area 6 during the 2003
PAH study (BEI 2004). Samples were collected from four depth intervals between
0 and 8 feet bgs and analyzed for PAHs. All PAH concentrations were below the
screening criterion.

A1.6.2.5 TOTAL PETROLEUM HYDROCARBON INVESTIGATIONS

The paragraphs below summarize the results of soil sampling conducted as part of TPH
investigations at USTs in Evaluation Area 6.

LIST 5-2, a 4,000-gallon steel tank used to store jet fuel, was located east of Building 5
(TtEMI 1997a, 2003). The tank was removed on June 24, 11997.Soil samples collected at 7
and 9 feet bgs following the LISTremoval (locations NAS05-01-S-07 and NAS05-02-S09)
were analyzed for B'I_F_,XandTPH andcontainedTPH as diesel atconcentrationsupto 4,800
mg/kg (TtEMI 1997a). The LISTclosure report indicated that a jet fuel release to the soil
and groundwater had occurred, and corrective action is ongoing ('I't.EMI 2003). The
former location of UST 5-2, along with UST 5-3, is designated as AOC 005 and is being
addressed under the Alameda Point TPH Program at CAA-5A.

UST 5-3 was a 320-gallon steel tank used to store waste oil and solvents, and was located
east of Building 5 (TtEMI 1999c, 2003). The tank was removed on December 8, 1998.
Contaminated soil was removed. The product line had a 3-inch hole (TtEMI 1999c). Soil
samples collected at 5 and 7.5 feet bgs after the UST removal (locations 030-MOD1-283,
-284, and -285) were analyzed for VOCs, TPH, SVOCs, and metals. Samples contained
chlorinated VOCs, TPH, and SVOC bis(3-ethylhexyl)phthalate (Tables Al-12, Al-13, and
Al-15) at concentrations exceeding comparison criteria. VOCs reported at concentrations
exceeding comparison criteria included 1,1-DCA; 1,2-DCE; PCE; and TCE. As described
above, the former location of LIST5-3 is part of AOC 005 and is within CAA-5A.

A1.6.2.6 SOLID WASTE MANAGEMENT UNIT REPORT

Seven SWMU sites (AOC 005, AST 005A through 005D, AST 005 G, and NADEP
GAP20) in Evaluation Area 6 were included in the 2005 SWMU Report
(SulTech 2005b). The approximate locations of the SWMUs listed in the SWMU Report
are shown on Figure AI-ll. AOC 005 is the former location of USTs 5-2 and 5-3. The
NADEP GAP units were part of the RCRA GAP hazardous waste management system
initiated in 1987 and operated until base closure and building cleanup in 1997. Actual
startup dates are unknown.

A1.6.3 ProposedSamplingRationaleand Design
The problem statement and optimized sampling design (DQO Steps 1 and 7) proposed for
Evaluation Area 6 are presented in this subsection. Sitewide DQOs that apply to
Evaluation Area 6 are presented in Table 1-7 of the SAP. DQOs for SWMUs within
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Evaluation Area 6 are presented in Table 1-9 in the SAP. Proposed sampling locations
are shown on Figure AI-ll.

The sampling plan for Evaluation Area 6 addresses possible continuing sources of VOCs,
TPH, and PCBs in s(fil that may have resulted from releases associated with former USTs
and ASTs, other SWMUs, and operations within adjacent Building 5. Data collected
during these investigation activities will be used in conjunction with existing data to
complete characterization of the nature and extent of COPCs for this area, to conduct a
risk assessment, and to support an FS.

Soil samples collected in Evaluation Area 6 during previous investigations contained
VOC and TPH concentrations above the comparison criteria (Tables Al-12 and Al-13).
The presence of VOCs in groundwater beneath Evaluation Area 6 suggests the possible
presence of VOCs in soil that could be a continuing source of VOCs released to
groundwater. Therefore, soil sampling will be conducted in Evaluation Area 6 for VOCs
to assess the possible presence of VOCs in vadose zone soil. Evaluation Area 6 will be
divided into 100-by-100-foot grids and one boring will be located within each grid
having no previous VOC sampling for an approximate total of 10 borings. Due to the
concern that USTs may have held waste oils, soil samples will also be analyzed for TPH
and PCBs. Soil samples will be collected at three depths from each boring (0 to 0.5, 2 to
4, and 4 to 6 feet bgs); the third sampling depth will be at the water table (soil/water
interface).

In the event that analytical results for soil samples from Evaluation Area 6 borings
indicate the presence of constituents for which no previous groundwater sampling has
been conducted, discrete groundwater sampling may be required. The decision logic for
additional discrete groundwater sampling is illustrated on Figure Al-18 and described in
Table Al-18. In the event that analytical results for discrete groundwater samples are
above comparison criteria, additional monitoring wells may be needed. The decision
logic for additional monitoring well installation is illustrated on Figure Al-17 and
described in Table Al-18.

Three SWMU locations within Evaluation Area 6 will be sampled, including AOC 005,
AST 005G, and N/kDEP GAP 20. The following discussion presents the problem
statement and optimized sampling design proposed for these SWMUs (DQO Steps 1
and 7).

• SWMU-specific issues will follow DQOs presentedin Table 1-9 in the SAP.

• Soil and discretegroundwatersamples will be collected from one boringat each
SWMU. The borings will be adjacent to and on the assumed downgradient side,
wherepossible, of each SWMU or at the location of cracks orjoints in concrete.
Soil samples will be collected at three depths from each boring (0 to 0.5, 2 to 4,
and 4 to 6 feet:bgs); the third sampling depth will be at the watertable
(soil/waterint_rface).

s Soil and groundwatersampleswill be analyzed for VOCs, TPH, SVOCs,
1,4-dioxane,PCBs, andmetals,. Groundwatersamples will also be analyzed for
TDS, if sufficient volume can be obtained.
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In the event thatanalyticalresults for soil samples from one or more of the threeSWMU
locations in EvaluationArea 6 areabove comparisoncriteria,step-out soil sampling may
be required. The decision logic for additionalsoil samplingis illustratedon Figure Al-
l9 and describedin "]?ableA1-18. Additionally, althoughsamplingfor EvaluationArea 6
is within the area of'known groundwatercontamination,step-out discrete groundwater
sampling will be considered if results of planned discrete groundwatersampling are
above comparison criteria and are not consistent with known nature and extent of
contamination. The decision logic for additional SWMU discrete groundwatersampling
is illustratedon Figure A1-20 anddescribed in Table Al-18. In the event thatanalytical
results for discrete groundwatersamples from one or more of the threeSWMU locations
areabove comparisoncriteria,additionalmonitoringwells may be needed. The decision
logic for additional monitoring well installation is illustrated on Figure A1-17 and
describedin Table Al-18.

Buildings 34 and 500, which are considered data gap areas, arc located in Evaluation
Area 6. These areas will be sampled in accordance with sitewide DQOs presented in
Table 1-9of the SAP. The discussion of the problemstatementand optimized sampling
designproposedfor these data gaps is presentedin Section A1.7.2.3

A1.7 IR SITE 5 DATA GAP AREAS
This section discusses data gap areas (Buildings 6, 34, 43, 44, 102, 282, 347, 405, 415,
500, and 505 and the PAH area) in IR Site 5 that have been identified by the draft
SulTech RI Report (SulTech 2005a) or the regulators as requiringfurther soil and/or
groundwatersampling data in orderto characterizeany potential contamination. The
data gap areas represent various small buildings or portions of buildings, and therefore
were not defined as Evaluation Areas. Discussion of data gaps is groupedby location.
Proposed samplingfi_rthose data gap areas located within evaluation areas is discussed
with the relevant evaluationarea.

During meetings held on May 16 and June 15, 2006, the Navy and the regulatory
agencies discussed datagaps identified by the regulatory agencies during their review of
the draft RI Report (SulTech 2005a). During these discussions, the Navy and BEI
provided a response to the agencies' request for additional sampling within OU-2C.
Agency concurrencewith the Navy's proposed approachto address each data gap (by
sampling or by dem(mstratingthat adequatedata were already available) was received
duringthe June 15, 2006, discussion. For data gap areas,no additional PCB sampling is
proposed,exceptas describedbelow, for the reasonthat the final PCB Summary
Removal Report and PCB Equipment Inventory indicated no locations with measurable
PCB concentrations(ITSI 2002). No additional sampling to address possible PCBs
relatedto transformeratBuilding 10 (IR Site 12) is proposed. Although Building 10 was
formerly a power plant, it was used for steam and compressed air generation and
therefore did not include transformers for transmission of electricity. Additionally,
previous soil sampling conducted in the vicinity of Building 10 did not indicate the
presenceof PCBs. No additionalsampling to address cyanide in soil at Building 32 is
proposed. Previous sampling beneath Building 32 was conducted using angled borings _r

page A1-66 AppendixA1 to SAP - Study Areasat OU-2C
4/30V2(X)74:05:45 PM Iwk:\wordproce_no_por ts_to-09_work I__ _x al_ndix 81.doc



CLEAN3
CTO-0093/0203

Apdl 2007

AppendixA1 StudyAreasatOU-2C

andno cyanideor hexavalentchromiumwasreportedat concentrationsabovedetection
limits in samplesfrom theseborings. Additionally,Building 32 was closedundera
RCRA PartB permit.

A1.7.1 Buildings 6 and 282
Buildings 6 and 282, are located in EBS Parcels 68 and 186, respectively, to the east of
Building 5 (Figure Al-12). The southeast comer of Building 6 and Building 282 are
associated with a former diesel and motor gasoline station. Four SWMUs undergoing
further evaluation under this Work Plan are also located in and around Building 6:
OWS 006A, OWS 006B, NAS GAP 01, and UST(R)-02. On Figure A1-12, a circle with
a 50-foot radius has been drawnaroundeach of the SWMUs identifiedfor samplingand
labeled "areaof interest."

A1.7.1.1 HISTORICAL USE

Since closure of NAS Alameda,Building 6 has been used as a Fire Station by the City of
Alameda. The buildingwas formerlyused as NAS AlamedaFire Stationand as a vehicle
maintenance and repair facility and referred to as the Public Works Commission (PWC)

transmission shop g_age. The buildinghas been used as a repairshop, steam cleaning
facility, electrometer shop, storage area, and fire station. Building 6 consists of two
wings that were originally constructedas two buildings (Buildings 6 and 7) in 1940 and
became joined as one building in 1960. Building 6 is constructedwith concrete walls and
floors, a gravel comlpositeroof, and covers approximately40,000 squarefeet. There are
hydrauliclift systems locatedin the garage bays which may or may not be operable. The
reserve tanksand lines were still in place at the time of the EBS (IT 2001a). OWS 006A
is located in the steam cleaning bay at the southwest comer of the east wing of the
building. OWS 006B is located in the northwestcomer of the west wing of Building 6.
Two USTs (UST[R]-02) were located in the areabetween the two wings of the building.
NAS (SAP01 was locatedin EBS Parcel186 south of the easternwing of Building 6.

Building 282 served as a diesel and motor oil gasoline station. This building was
constructed in 1944 and covered approximately300 feet. Fuel and other petroleum
productsstorage occurredin and aroundthe building, and a documenteddiesel fuel spill
occurrednorth of Building 282. The date and quantity spilled was not detailed in the
EBS information presented in the PEP. The area was added to the RCRA Corrective
Action Program as SWMU 282. Subsequently, the two LISTs at Building 282 were
removed, soil and g_oundwatersampling was conducted, and the SWMU was closed
underthe TPH Program. No other documented incidents such as fires or flooding have
occurredwithinBuilding 282.

A1.7.1.2 PREVIOUS INVESTIGATIONS

Two investigations and two UST removal actions were conducted in the area
of Buildings 6 and 282, and results of the investigations are summarized below.
Locations sampled in and around Buildings 6 and 282 are shown on Figure Al-12.
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Analytical results for soil samples collected at Buildings 6 and282 are includedon CD in
AppendixA2tothe SAP.

Environmental Baseline Survey

Phase 2A at EBS Parcel 68 included sampling the soils beneath the shop areas of
Building 6, which may have been impacted by documented spills. In addition, scattered
stains covered approximately 30 percent of the floor area. Therefore, soil beneath
Building 6 was sampled to investigate the potential presence of petroleum hydrocarbons
(primarily lubricating oils) from within the vehicle maintenance and repair shop. Surface
and subsurface soil samples were collected from beneath the stained areas of the shop at
eight locations (0684)01-001 through 068-001-008) (Figure Al-12). These samples were
analyzed for metals and TPH. Low levels of TPH as motor oil were reported in only one of
the eight samples obtained from this target area. The detected metal concentrations were
within the Alameda ]Pointbackground concentrations and below the comparison criteria.
On the basis of these ,data,no additional samplingwas recommended (IT 2001a).

At two locations south of Building 6 (068-002-009 through 068-002-010), surface soil
samples were collected and analyzed for TPH and subsurface soil samples were collected
and analyzed for VOCs. These samples were collected to characterize an area that
may have been impacted by a diesel fuel spill documented at the fuel filling station
(Building 282). TPH was not reported in the surface samples. Low concentrations of a
common laboratory contaminant, methylene chloride, were reported in the subsurface
samples. The results were all below comparison criteria. On the basis of these data, no
additional sampling was recommended in this target area (IT 2001a).

USTRemovalSampling

SWMU 282 comprises the former location of UST 282-1 and LIST 282-2, two
7,500-gallon steel tanks located near Building 282. LIST 282-1 stored diesel and
UST 282-2 stored unleaded gasoline (TtEMI 2003, IT 1998). Both tanks were removed
on October 29, 1998, in good condition. Contaminated soil was excavated. Soil and
groundwater samples were collected and analyzed for TPH and BTEX. Soil samples
collected from monitoring well borings (282-MW1 through 282-MW3) collected after the
UST removal contained TPH concentrations up to 33 mg/kg; discrete groundwater
samples collected at 14 locations (282-1-ERM through 282-14-ERM) contained BTEX
and TPH concentrations up to 4,234 btg/L (Table A1-7). Three monitoring wells
(282-MW1 through 282-MW3) were installed, and monitoring well groundwater samples
contained TPH concentrations up to 310 Ixg/L(Table A1-6). Corrective action is ongoing
(TtEM12003).

UST(R)-02comprisesthe formerlocationof LIST6-1 and UST6-2, two 2,500-gaUon
steeltanksusedto storepetroleumsolvents(PWC1996b).Thetankswereremovedon
February16, 1995,in unknowncondition,and contaminatedsoil was removed. Soil
samplesand a groundwatersamplewerecollectedand analyzedforTPH,BTEX,and
lead.Soilsamples(T6-E,T6-N,T6-S,T6-W,T6-W1,and6-1-T)collectedaftertheUST
removalcontainedTPHconcentrationsup to 60 mg/kg,and the groundwatersample
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(6-I.,)contained TPH concentrationsup to 1,200 ILtg/Landlead at 100 _tg/L(Tables A1-7
and Al-10). Monitoring wells were not installed. Corrective action is ongoing
(TtEM12003).

2003 Polynuclear Aromatic Hydrocarbon Study

Twelve soil borings (C3S005B060 through C3S005B063, C3S005B068 through
C3S005B071, C3S005B077 through C3S005B079, and C3S005B085) were advanced in
the area of Building,; 6 and 282 during the 2003 PAH study (BEI 2004). Samples were
collected from four depth intervals between 0 and 8 feet bgs and analyzed for PAils. All
PAH concentrations were below the screening criterion.

A1.7.1.3 PROPOSED SAMPLING RATIONALE AND DESIGN

The sampling plan for the data gap area comprising Buildings 6 and 282 addresses
potential impacts to soil and groundwater from a possible release chemicals related to
repair shop, steam cleaning facility, electromotor shop, storage area, and fire station
activities. Previous sampling activities addressed fuel constituents (BTEX, TPH, and
lead) or PAHs. The following discussion presents the problem statement and optimized
sampling design proposed for this data gap area (DQO Steps 1 and 7). Sitewide DQOs
that apply are presented in Table 1-9 in the SAP. Proposed sampling locations are shown
on Figure Al-12.

Previous sampling did not address the possible presence of chlorinatedsolvents, non-
PAH SVOCs, and PCBs associated with repair and machine shop activities. Additional
soil and discrete groundwater samples will be collected to assess the possible presence of
VOCs, non-PAH SVOCs, 1,4-dioxane, PCBs, and metals. These data will be used in
conjunction with existing data to characterize the nature and extent of contamination (if
any) and, as needed, to conduct risk assessments for this area and to support an FS.

Soil samples will be collected from five borings at Building 6 and one boring at the
former location of Building 282; two soil samples will be collected from each boring
(0 to 0.5 foot and 2 to 4 feet bgs). For sampling locations where TPH is a chemical of
interest, a third sample will be collected at the water table (soil/water interface) in the
4-to-6-foot depth interval. Three of the soil borings will be located within Building 6
with two sampling points (DG006SB01 and _SB03) located in the vicinity of the
former garage bays and one sampling point (DG006SB02) in the northwestern comer of
the building closest to OWS 006B. Two of the soil boring locations at Building 6 will be
located in the courtyard adjacent to and downgradient from OWS 006A (SOW6ASB01)
and UST(R)-02 (SLrSTSB01), respectively. Discrete groundwater samples will be
collected from the two borings in the courtyard of Building 6 and the boring at Building
282 (DG282SB01). The proposed soil and discrete groundwater sampling locations are
shown on Figure Al-12.

Discrete groundwater samples will be collected using the HydroPunch or equivalent
sampling method. "laaediscrete groundwater samples will be collected from the FWBZ

_, from approximately5 to 10 feet below the groundwater table in each area.

AppendixA1to SAP - StudyAreasat OU-2C page A1-69
4/3(Y20074:05:45 PM Iwk._wordp_ceMtng_epo_CV:to-O93_wod(_lm_nal_attachments'_L a,__x al_llx al.doc



CLEAN3
CTO-0093/0203
Apdl2007

AppendixA1 StudyAreasatOU-2C

Soil and groundwater samples will be analyzed for VOCs, non-PAH SVOCs,
1,4-dioxane, PCBs, and metals. Groundwater samples will also be analyzed for TDS, if
sufficient volume can be obtained. Although TPH concentrations (as motor oil) were
reported in EBS soil samples, these concentrations were below comparison criteria and
no further investigation of TPH will be conducted as part of this data gap investigation
for the three sampling locations within Building 6.

In the event that analytical results for soil samples from borings in this data gap area
indicate the presence of constituents for which no previous groundwater sampling has
been conducted, discrete groundwater sampling may be required. The decision logic for
additional discrete groundwater sampling is illustrated on Figure Al-18 and described in
Table Al-18.

For SWMU locations, step-out discrete groundwater sampling will be considered if
results of planned discrete groundwater sampling are above comparison criteria and are
not consistent with known nature and extent of contamination. The decision logic for
additional SWMU discrete groundwater sampling is illustrated on Figure A1-20 and
described in Table Al-18. In the event that analytical results for discrete groundwater
samples from OWS 006A, UST(R)-02, or the location at Building 282, or any additional
discrete groundwater samples from this data gap area, are above comparison criteria,
additional monitoring wells may be needed. The decision logic for additional monitoring
well installation is illustrated on Figure Al-17 and described in Table Al-18.

A1.7.2 Buildings 34 and 500
Buildings 34 and 500 are located in EBS Parcels 58 and 56, respectively, and are within
the boundaries of Evaluation Area 6. NADEP GAP 20 :is located near the northwestern
corner of Building 500. Figure AI-ll shows the locations of Buildings 34 and 500 and
NADEP GAP 20.

A1.7.2.1 HISTORICAL USE

Building 34 was constructed between 1975 and 1981 and covers about 150 square feet.
The building is a concrete pad with no walls or roof. Historically, this building was an
electrical substation. Most recently, this building contained vacuum circuit breakers.
The Phase 1 EBS information contained in the PEP reports that no chemical storage other
than oils in transformers is documented for this building. Historically, PCB-containing
transformers were located in this area. Some staining was noted on the concrete pad
upon which the transformers aremounted (IT 2001a).

Building 500 was constructed between 1958 and 1963 and covers approximately
4,200 square feet. The building is constructed of metal on a concrete foundation. The
Phase 1 EBS site inspection noted that this building has historically been used for
equipment handling and transfer.

Phase 1 EBS information presented in the PEP noted that activities in the building
included office operations, chemical and equipment storage, and woodworking.
Materials typically u,_edin woodworking include oils, stains, paints, solvents, and glues. _d'
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_' During the Phase 1 EBS site inspection, less than 50 gallons of these materials were
present and were stored in flammable materials cabinets.

A hazardous waste accumulation area was present outside the southeast comer of
Building 5, less than 50 feet from Building 500. No spills are documented for Building
500, and no staining was observed during the Phase 1 EBS site inspection (IT 2001a).

A1.7.2.2 PREVIOUS INVESTIGATIONS

No previous investigations targeted sampling at Buildings 34 and 500. See Section AI.6.2
for previous investigations in Evaluation Area 6.

A1.7.2.3 PROPOSED SAMPLING RATIONALE AND DESIGN

The sampling plan for the data gap area consisting of the former location of Building 34
addresses impacts from a possible release of chemicals related to use as an electrical
substation. The sampling plan for the data gap area consisting of Building 500 addresses
potential impacts to soil from a possible release of Chemicals related to equipment
handling and woodworking activities. The following discussion presents the problem
statement and optimized sampling design proposed for these data gap areas (DQO Steps 1
and 7). Sitewide DQOs that apply are presented in Table 1-9 in the SAP. Proposed
sampling locations are shown on Figure AI-11.

No previous sampling has been conducted at the two buildings. Soil samples will be
collected to assess the possible presence of VOCs, TPH, non-PAH SVOCs, 1,4-dioxane,

_' PCBs, and metals. These data will be used to characterize the nature and extent of
contamination, if any'; and as needed, conduct risk assessments for this area and support
an FS.

Soil samples will be ,collected from one boring at the former location of Building 34 and
from one boring at Building 500. Soil samples will be collected at three depths from
each boring (0 to 0.5, 2 to 4, and 4 to 6 feet bgs); the third sampling depth will be at the
water table (soil/water interface). Discrete groundwater samples will be collected in the
shallower FWBZ (10 to 15 feet bgs) and the deeper FWBZ (25 to 30 feet bgs) from the
boring at the former location of Building 34. The proposed soil and groundwater
sampling locations are shown on Figure AI-11.

Soil and groundwater samples will be analyzed for VOCs, TPH, non-PAH SVOCs,
1,4-dioxane, PCBs, and metals. Groundwater samples will also be analyzed for TDS, if
sufficient volume can be obtained.

In the event that analytical results for soil samples from borings in this data gap area
indicate the presence', of constituents for which no previous groundwater sampling has
been conducted, discrete groundwater sampling may be required. The decision logic for
additional discrete groundwater sampling is illustrated on Figure AI-I 8 and described in
Table Al-18.

Although sampling for these two data gap buildings is within the area of known
groundwater contamination, step-out discrete groundwater sampling will be considered if

_' results of the planned discrete groundwater sampling are above comparison criteria and
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are not consistent with known nature and extent of contamination. The decision logic for
additional SWMU discrete groundwater sampling will apply and is illustrated on
Figure AI-20 and described in Table Al-18. In the event that analytical results for
discrete groundwater samples from the location at Building 34, or for any additional
discrete groundwater samples, are above comparison criteria, additional monitoring wells
may be needed. The decision logic for additional monitoring well installation is illustrated
on Figure Al-17 and described in Table Al-18.

A1.7.3 Buildings 43, 44, 102, 347, 505, and PAH Data Gap Area
Buildings 43, 44, 102, 347,505 and the PAH data gap area are located in EBS Parcels 46,
47, and 48 to the west of Building 5 (Figure AI-13).

A1.7.3.1 HISTORICAL USE

Building 43, located in EBS Parcel 47, was constructed in approximately 1941 and
covers about 10,000 square feet. The building is constructed of concrete walls and floor.
Historically, this building was used as an ammunition overhaul and rework shop. The
EBS Phase 1 information presented in the PEP noted that the building was most recently
used for ordnance storage, a recreation area, training area, and office space. All ordnance
was imported and exported in a packaged condition at Alameda Point. During the EBS
Phase 1 site inspection, solvents, waxes, polish, cleaning agents, and petroleum products
were stored in cabinets in Building 43. No evidence of spills or staining was noted
during the EBS Phase 1 site inspection.

Building 44, located in EBS Parcel 48, was constructed in approximately 1941 and
covers about 5,000 square feet. The building is constructed of concrete walls and floor.
This building historically was used as an engineering laboratory and administrative
offices. The Phase 1 EBS site inspection information presented in the PEP noted that
three 1-gallon cans of roofing cement were observed on the roof. One dry-type
transformer is stored in Building 44. During the Phase 1 EBS site inspection, a sign
reading "Caution Radiation Area" was noted in the area of a former test bench for aircraft
dials and gauges. No evidence of spills or staining was. noted during the Phase 1 EBS
site inspection.

Building 102, located in EBS Parcel 46, was constructed in approximately 1943 and
covers 2,000 square feet. The building has a wood frame with a concrete floor. This
building historically was used as an ordnance storage area. Most recently, the building
was used as an office space for ordnance supply for the base, and had a small ammunition
vault that is constructed entirely of concrete. According to Phase 1 EBS information
presented in the PEP, all ordnance is imported and exported in a packaged condition at
NAS Alameda. The Phase 1 EBS information presented in the PEP noted that storage of
paint, nonhalogenated organic compounds, and petroleum products is documented for
Building 102. During the Phase 1 EBS site inspection, none of these compounds were
seen in Building 102. No spills are documented to have occurred in Building 43. During
the Phase 1 EBS site inspection, no staining was observed in or around the building.
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Building 347 (referencedasBuilding 397in theEBSPhase1), locatedin EBSParcel54,
was constructedin 1946 and servedas a generalpurposemanufacturingand repair
facility. This building coversapproximately1,200 squarefeet. It was not inspected
during the EBS Phase1 site inspectionbecauseit wasnot accessibleat the time of the
inspection. Very li_Lleinformationwas collected during the EBS Phase 1 activities for
Building 347. The I:!BSPhase 1 report indicated that data regarding industrial processes,
chemical storage, disposal practices, spill incidents, and a heating, ventilation and air
conditioning system did not exist. Building 347 was inspected for the Asbestos Survey
Report by Mare Island Naval Shipyard personnel.

Building 505, located in EBS Parcel 47, was located immediately north of Building 43.
A concrete pad with an area of approximately 600 square feet remains at this location.
Atthe time of the Asbestos Survey (late 1994), Building 505 was identified as a
247-square-foot electrical substation (Substation No.5) consisting of two concrete pads
surrounded by a fence and containing electrical equipment. A visit to this site by
IT personnel in November 2000, revealed that two Connex boxes and a 100-square-foot
shed are situated on the concrete pad which was the former foundation of Building 505.

The PAIl data gap area is a previous sampling location (030-S05-009) along the former

fuel line south of Building 44 and a previous sampling location (C3S005B048) southeast
of Building 44 and approximately 30 feet north of the former fuel line. The former fuel
line extended east-west between Building 5 and the hangars west of OU-2C. The eastern
portion of the PAH data gap area was also used for materials storage at various times
between 1947 and 1990 as determined by review of aerial photographs.

A1.7.3.2 PREVIOUS INVESTIGATIONS

No samplinghasbeenconductedwithin or in conjunctionwith Buildings 43, 44, 102,
347,and505. Six investigationsincludedthecollectionof samplesnearthesebuildings,
and results from these sampling activities are discussed in the following subsections.
Locations sampled in and around Buildings 43, 44, 102, 347, and 505 are shown on
Figure Al-13. Analytical results for soil samples collected within this area are included
on CD in Appendix A2 to the SAP.

At the direction of the Navy, an aerial photographic review was conducted to identify any
areas that might require sampling that were not already addressed by the Work Plan. As
a result of this review, a possible data gap was identified west of Building 5 and southeast
of Building 44. This area appears to have been used for occasional storage of materials
throughout the period from 1947 through 1990. This materials storage was in the area of
proposed PAH sampling locations adjacent to previous sampling location C3S005B048.
Because the only historical or planned analysis for this former materials storage area is
for PAils, there is a ,datagap for other potential chemicals that might have been released
to soil in this area. Additional analyses have been added for soil samples from borings in
this area.
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Phase2B and 3 Investigation, 1991

As part of the NAS Alameda RI to determine whether soil and groundwater were
contaminated in potential waste release sites, one monitoring well (M05-02) was installed
in EBS Parcel 49/54 to the west of Building 347 (PRC and JMM 1992).

A soil sample collected from this area and groundwater samples collected from this well
were analyzed for VOCs, SVOCs, metals, cyanide, TOC, pH, acidity, and general
chemical characteristics (PRC and JM2VI1992). COPCs reported included VOCs,
SVOCs, metals, and cyanide. Only vinyl chloride was reported at a concentration
exceeding comparison criteria (Table Al-12).

Follow-On Investigation, CT0-260, 1994

During the 1994 follow-on investigation under CTO-260, a HydroPunch sample
(I-IP-S05-07) was collected in EBS Parcel 47 west of Building 43. The boring was
advanced to the top of the SWBZ underlying the Holocene Bay Mud at a depth of 47 feet
bgs and a groundwater sample was collected. Six shallow monitoring wells (M05-06
through M05-10 and M08-7) were installed at IR Site 5 to further characterize the VOC
and metals concentrations in the shallow groundwater aquifer. A reference boring at
IR Site 5 (REF-S05-01) was located at the northwest corner of Building 5. The boring
was drilled to a depth of 117 feet bgs and terminated after penetrating into approximately
5 feet of Yerba Buena Mud. Three deep wells (D05-01 through D05-03) were installed at
IR Site 5 to assess the lateral extent of VOCs in the SWBZ. Wells M05-06 and D05-01
were located in the area of Buildings 43, 44, 102, and 347 (Figure Al-13).

Environmental Baseline Survey

Investigations of storm sewer sediments and storm sewer corridors were proceeding in
1995 at the same time as the Phases 2A and 2B sampling activities (IT 2001a). These
storm sewer investigations were designed to address contaminants in and adjacent to the
storm sewer lines. Two locations in EBS Parcel 46 adjacent to sanitary sewer lines and
two locations in EBS Parcel 48 adjacent to storm sewers were involved as part of this
study (sampling locations 046-SN-001, 046-SN-002, IM8-SS-001, and 048-SS-002)
(IT 2001a). These samples were analyzed for SVOCs, PCBs, organic lead, reactivity, oil
and grease, TPH, and metals. Results were below comparison criteria.

FuelLine RemovalAction Sampling

Fuel line removalwork was conducted at Alameda Point from June 1998 to February
1999, May to June 1999 (IT 2001b), and September to December 2001 (IT 2002b).
During the 1998 and 1999 work, 29,634 linear feet of fuel line was removed, and 23,788
linear feet of fuel line:was abandoned in place by cleaning and grouting the lines. These
removed and abandoned fuel lines included some fuel lines located at IR Site 5. As of
December 2001, all underground fuel lines at IR Sites 5, 10, and 12 had been removed or
closed in place (IT 2002b). As part of the removal action, soil samples were collected at
three locations in EBS Parcel 48 (030-S05-005, 030-S05-006, and 030-S05-009) and
analyzed for VOCs, 'I'PH, SVOCs, and metals. No VOCs (other than benzene), TPH, or
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SVOCs (other than PAl-Is) were reported at concentrations exceeding comparison
criteria. Benzene was reported at 1 _tg/kg in a sample from location 030-S05-009
collected at 7.5 feet bgs. The calculated benzo(a)pyrene equivalent concentration for
PAHs reported for the sample from location 030-S05.-009 was 12,300 ixg/kg (Table
Al-14), which exceeds the Alameda Point-specific PAH screening criterion of 620
_tg/kg. Sampling location 030-S05-009 represents the western extent of the PAH data
gap area.

2003 Polynuclear Aromatic Hydrocarbon Study

Thirteen soil borings (C3S005B014 through C3S005B016, C3S005B029 through
C3S005B031, C3S005B035, C3S005B036, C3S005B040, C3S005B046 through
C3S005B048, and C,3S005B057)were advanced in the area of Buildings 43, 44, 102,
347, and 505 during the 2003 PAH study (BEI 2004). Samples were collected from four
depth intervals between 0 and 8 feet bgs and analyzed for PAils. All PAH concentrations
were below the scx_;eningcriterion with the exception of one sample collected from
boring C3S005B048 at a depth of 4 to 8 feet bgs (Table Al-14). Sampling location
C3S005B048 is approximately 30 feet north of the former fuel line and 200 feet east of
previous sampling location 030-S05-009; and represents the eastern extent of the PAH
data gap area.

Basewide Groundwater Monitoring

Monitoring well M05-02 has been sampled quarterly or semiannually in 1997, 1998, and
annually since 2002 as part of the ongoing BGMP (Shaw 2003a, 2004b, 2004c;
PRC 1996; TtEMI 1997b, 1998). Groundwater samples were analyzed for VOCs, TPH,
metals, anions, sulfide, alkalinity, and dissolved gases.

A1.7.3.3 PROPOSED SAMPLING RATIONALE AND DESIGN

The regulatory agencies have requested further evaluation of Buildings 43, 44, 102, 347,
505, and the PAH data gap area, as part of the OU-2C RI. The following discussion
presents the problem statement and optimized sampling design proposed for these data gap
area buildings (DQO Steps 1 and 7). Proposed sampling locations are shown on Figure
Al-13.

• Datagapareabuildingswillfollow DQOspresentedin Table1-9in theSAP.
Soil anddiscretegroundwatersampleswillbe collectedfromoneboring within,
or adjacentto andonthe assumeddowngradient(wherepossible)sideof, each
building;two soil sampleswillbe collectedfrom eachboring (0 to 0.5 foot bgs
and 2 to 4 feetbgs). Forsamplinglocationsat whichTPH is a chemicalof
interest,athirdsamplewillbe collectedat the watertable(soil/waterinterface)
in the4-to-6-footdepthinterval. For Buildings43, 44, 102,and505, discrete
groundwatersampleswillbe collectedat two depth intervals(10to 15feet bgs
and 25to 30 feetbgs). Groundwatersamplesrepresentativeof Building347
willbe collectedfrom existingmonitoringwellM05-02andplannedmonitoring
well1.,05-02.Soil and groundwatersampleswillbe analyzedfor someor allof
the followingparameters:VOCs,extractable-rangeTPH,SVOCs,1,4-dioxane,
PCBs,andmetals.
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• At Building44, soil sampleswillalsobe analyzedforradium.

• At Building347,threeboringswillbe advanced:oneinsidethebuildingandtwo
adjacenttothe;buildingin thestainedarea.

• PAHdatagapareawill followDQOspresentedinTable1-9in the SAP. Soil
sampleswillbecollectedfromoneboringnearprevioussamplinglocation
030-S05-009=rodfromtwoboringsnearprevioussamplinglocationC3S005048.
Soil sampleswillbe collectedfromeachboringat4 depths(0 to0.5 footbgs,
0.5 footto2 feetbgs,2 to4 feetbgs,and4 to 8 feetbgs. Sampleswillbe
analyzed for PAHs. Soil samples collectedat0 to 0.5footbgs, 2 to 4 feetbgs,
and4 to 8 feetbgs fromthe two boringsnearprevioussamplinglocation
C3S005B048willalsobe analyzedforVOCs,TPH,SVOCs,PCBs,andmetals.

A soil sample for get,technicalanalysis will be collected at boring location DG102SB01
in the 2-to-4-foot depth interval.

Althoughsampling fi_rthese datagap buildings is within the areaof known groundwater
contamination, step-out discrete groundwatersampling will be considered if results of
planned discrete groundwater sampling arc above comparison criteria and are not
consistent with known nature and extent of contamination. The decision logic for
additional SWMU discrete groundwater sampling will apply and is illustrated on
FigureA1-20 anddescribedin Table A1-18.

A1.7.4 Building 405 _w'
Building 405 is located in EBS Parcel 49 to the west of Building 5 (Figure A1-13).
NADEP GAP 27 was located in the fenced area at the south end of Building 405. This
SWMU is undergoing further evaluation under this Work Plan. On Figure Al-13, a
circle with a 50-foot radius has been drawn around this SWMU and labeled "area of
interest."

A1.7.4.1 HISTORICAL USE

Building 405 was constructed in approximately 1958 and covers about 5,800 square feet.
The building is constructed of steel on a concrete floor. Historically, this building was
used as a ground support and equipment rework shop. The EBS Phase 1 site inspection
information presented in the PEP noted that chemicals including trichlorofluoroethane,
tricresyl phosphate, petroleum products, solvents, and non-chlorinated organics were
stored in Building 405 directly on the floor without secondary containment. Up to
2,000 gallons of these chemicals were stored in Building 405. During the EBS Phase 1
site inspection, several portable dispensing carts were observed with absorbent material
underlying the carts. The EBS Phase 1 site inspection noted that up to 1,700 gallons of
hazardous wastes including halogenated and nonhalogenated organics, petroleum
products, fuel, paint, and asbestos were stored in Building 405.

The EBS Phase 1 site inspection noted numerous stains on the floor that appeared to be
related to the storage of lubricating oils and hydraulic fluid in Building 405.
Approximately one-half of the floor is stained. Extensive staining was observed in a
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trench at the west end of the building, and nearthe north side of the building. The area
northof the buildingwas addressedas Target Area 1.

A1.7.4.2 PREVIOUS INVESTIGATIONS

Two investigations were conducted in the area of Buildings 405, and results of the
investigations arestanmarized below. Locations sampledin and around Building 405 are
shown on FigureA1-13. Analyticalresultsfor soil samples collected at Building 405 are
included on CD in AppendixA2 to the SAP.

Environmental BaseIine Survey

Phase 2A at Parcel 49 included sampling at Target Areas 1 and 2 associated with
Building 405. TargetArea 1 consistedof the northern portionof Building 405, the open
space immediately north of the building, and the stained area adjacent to Building 5.
Target Area 1 included the collection of six surface soil samples (1 foot to 1.5 feet bgs)
from sampling locations 049-001-001 through 0494)01-006, and eight subsurface soil
samples (3 to 3.5 feet bgs) from sampling locations 049-001-007 through 049-001-014
(FigureA1-13). This samplingwas to addressextensive staining in a trenchat the west
end of the building andnearthe northside of the building. Samples were collected using
direct-pushtechniques and analyzed for SVOCs, metals, TPH, and VOCs. Low levels of
TPH as motor oil were reported at the site along with low levels of several phthalate
compounds (IT 2001a).

Target Area 2 at Parcel 49 consisted of the soil beneath SWMU/GAP 11 in Open
Space II. This area covered approximately 400 square feet. Target compounds included
lubricating oil, hydraulic fluid, and diesel range fuels. Two surface samples from
locations 049-002-0115and 049-002-016 were collected and analyzed for TPH. Low
levels of TPH as motor oil were reported at the site (IT 2001a).

2003Polynuclear Aromatic Hydrocarbon Study

Six soil borings (C35005B073, C3S005B074, C3S005B081, C3S005B082, C3S005B090,
and C3S005B092) were advanced in the area of Building 405 during the 2003 PAH study
(BEI 2004). Samples were collected from four depth intervals between 0 and 8 feet bgs
and analyzed for PAils. All PAH concentrations were below the screening criterion,
except for one sample collected from boring C3S005B082 (Table Al-14).

A1.7.4.3 PROPOSED SAMPLING RATIONALE AND DESIGN

The sampling plan t_orthe data gap area consisting of Building 405 addresses potential
impacts to soil from a possible release of chemicals related to ground support and
equipment rework shop activities. Previous sampling activities addressed VOCs, TPH,
and SVOCs or PAHs, and was limited to the northern portion of the building The
following discussion presents the problem statement and optimized sampling design
proposed for this data gap area (DQO Steps 1 and 7). Sitewide DQOs that apply are
presented in Table 1-9 in the SAP. Proposed sampling locations are shown on
Figure Al-13.
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Previoussamplingdidnot addressthepossiblepresenceof PCBsor metalsassociated
with repair shop activities or possible release in the central and southern portion of the
building. Additional soil samples will be collected to assess the possible presence of
VOCs, non-PAH SVOCs, 1,4-dioxane, PCBs, and metals. These data will be used to
characterize the nature and extent of contamination, if any; and as needed, conduct risk
assessments for this areaand supportan FS.

Soil samples will be collected from two borings at Building 405, one at the northern
end and one at the southern end. Soil samples will be collected at threedepthsfrom each
boring (0 to 0.5, 2 to 4, and 4 to 6 feet bgs); the thirdsampling depth will be atthe water
table (soil/water interface). The proposed soil sampling locations are shown on
FigureAl-13.

Soil samples will be analyzed for VOCs, TPH, non-PAH SVOCs, 1,4-dioxane, PCBs,
and metals.

In the event that analytical results for soil samples from borings in this data gap area
indicate the presence of constituents for which no previous groundwatersampling has
been conducted,discrete groundwatersamplingmay be required. The decision logic for
additional discrete groundwater sampling is illustrated on Figure A1-18 and described in
Table Al-18.

A1.7.5 Building 415
Building 415 was located in EBS Parcel 57 to the south of Building 5; the former
building location is within the boundaries of Evaluation Area 5 (Figure AI-10).

A1.7.5.1 HISTORICAL USE

Building 415 was located in EBS Parcel 57 to the south of Building 5. Building 415 was
constructed in 1956 and consisted of a storage shed and a hazardous waste accumulation
area. Chemicals thai: may have been used or stored there include petroleum products,
resins, solvents, oils, and lubricants.

A1.7.5.2 PREVIOUS INVESTIGATIONS

No previous investigations targeted sampling at Building 415. See Section A1.5.2 for
previous investigations within Evaluation Area 5.

A1.7.5.3 PROPOSED SAMPLING RATIONALE AND DESIGN

The sampling plan for the data gap area consisting of Building 415 addresses potential
impacts to soil from a possible release chemicals related to storage of petroleum products,
resins, solvents, oils, and lubricants; and storage of hazardous wastes. The following
discussion presents the problem statement and optimized sampling design proposed for

'this data gap area (DQO Steps 1 and 7). Sitewide DQOs that apply are presented in
Table 1-9 in the SAP. Proposed sampling locations are shown on Figure AI-10.

Soil samples will be collected to assess the possible presence of VOCs, TPH, non-PAH
SVOCs, 1,4-dioxane, PCBs, metals, hexavalent chromium, and cyanide. These data will
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be used to characterize the nature and extent of contamination, if any; and as needed, to
conduct risk assessments for this area and to support an FS.

Soil samples will be collected from one boring at the former location of Building 415
(DG415SB01) and fiom one boring within the former hazardous waste storage area that
surrounded Building 415 (DG414SB02). Soil samples will be collected at three depths
from each boring (0 to 0.5, 2 to 4, and 4 to 6 feet bgs); the third sampling depth will be at
the water table (soil/water interface). The proposed soil sampling location is shown on
Figure AI-10.

Soil samples will be analyzed for VOCs, TPH, non-PAH SVOCs, 1,4-dioxane, PCBs,
metals, hexavalent chromium, and cyanide.

In the event that analytical results for soil samples from borings in this data gap area
indicate the presence of constituents for which no previous groundwater sampling has
been conducted, discrete groundwater sampling may be required. The decision logic for
additional discrete groundwater sampling is illustrated on Figure Al-18 and described in
Table Al-18.

A1.8 IR SITE 10 DATA GAP AREA

This section discusses the data gap area (the hangar floor"of Building 400) in IR Site l0
that has been identified by the draft SulTech RI Report (SulTech 2005a) or the regulators
as requiring further ,,;oil and/or groundwater sampling data in order to characterize any
potential contaminatiion. The data gap area represents a portion of Building 400 and
therefore was not defined as an Evaluation Area.

A1.8.1 Historical Use

Building 400 was constructed in 1957 and served as a missile armament and avionics
rework facility (Figure Al-14). Only control systems were handled and no explosives
were within the building. The space occupied by Building 400 (approximately 85 percent
of the parcel) was fo_rmerly apron space used for aircraft parking and maneuvering. The
building is the only structure on the property, with approximately 126,000 square feet of
floor space. The south half of the building is a high bay hanger space referred to as
Building 400A. No chemical spills were documented within the hanger but routine
operations may have contributed materials to soil below the concrete floor.

A1.8.2 Previous Investigations
The EBS was the only investigation that was conducted within the hangar area of
Building 400, and results of this investigation are summarized below. Locations sampled
during previous investigations in and around Building 400 are shown on Figure Al-14.
Analytical results for soil and groundwater samples collected within Building 400 are
included on CD in Appendix A2 to the SAP.
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Phase 2A at EBS Parcel 52 included sampling at three target areas. Target Area 1
addressed the fiberglass shop in the northeast comer section of Building 400. Target
Area 2 addressed impacts of operations of the motor test and cleaning room and of a paint
shop located south of the motor test room. The motor test room was located in the
northeastern section of Building 400. Target Area 3, consisted of the main hanger floor
in the southern half of Building 400, also known as Building 400A (IT 2001a).

For Target Area 3, four soil organic vapor samples were collected at depths between
2.5 and 3.5 feet bgs. Subsurface samples were collected at six locations (052-003-007,
052-003-008, 052-003-010, 052-003-013, 052-003-014, and 052-003-017) at depths
between 3.0 and 4.5;feet bgs). Subsurface soil and soil organic vapor samples were
analyzed for VOCs. Two of the soil organic vapor samples and one subsurface soil
sample were collected from locations south of the structure. The VOC 1,1-DCE was
reported in three of the four soil organic vapor samples. PCE and TCE were also
identified in one sample. The VOC detections were found in soil organic vapor samples
from the central floor region of Building 400A. No VOC compounds were reported in
any of the subsurface soil samples, even though they were in close proximity to soil
organic vapor samples with high VOC concentrations (IT 2001a).

Phase 2A sampling reported widespread detections of DCE in the hangar floor area and

in a sample from the motor test room. As a result, for Phase 2B, 10 subsurface soil
samples, 1 soil organic vapor sample, and 12 groundwater samples were collected in
Target Area 2 (052-004-017 and 052-004-018) and Target Area 3 (052-004-019 through
052-004-126), and analyzed for VOCs. Analytical results revealed low concentrations of _lf
benzene, toluene, methylene chloride, and carbon disulfide in the samples collected. DCE
was not reported in any of the samples. Eight groundwater samples yielded chloroform
concentrations that exceeded comparison criteria (Table A1-5). In addition, three
groundwater sample,; yielded TCE concentrations that also exceeded the comparison
criteria. The Navy re,commended incorporating these data into future studies at IR Site 10
(Building 400) (IT 2001a).

A1.8.3 Proposed Sampling Rationale and Design
The sampling plan for the data gap area consisting of Building 400 addresses potential
impacts to soil from a possible release of chemicals related to former hangar area
operations. The following discussion presents the problem statement and optimized
sampling design proposed for this data gap area (DQO Steps 1 and 7). Sitewide DQOs
that apply are presented in Table 1-9 in the SAP. Proposed sampling locations are shown
on Figure AI-14.

Previous sampling targeted VOCs in soil and groundwater. Soil samples will be collected
to assess the possible presence of TPH, non-PAH SVOCs, 1,4-dioxane,PCBs, and metals.
These data will be used to characterize the nature and extent of contamination, if any; and
as needed, to conduct risk assessments for this area and to support an FS.
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'_ Soil samples will be. collected from boringsat eight locations within the hangarareaof
Building 400. Soil sampleswill be collected at three depthsfrom each boring (0 to 0.5,
2 to 4, and 4 to 6 feet bgs); thethirdsampling depth will be at the watertable (soil/water
interface). The proposedsoil samplinglocations areshown onFigureAl-14.

Soil samples will Ix'.analyzed for VOCs, TPH, non-PAH SVOCs, 1,4-dioxane, PCBs,
and metals.

In the event that analytical results for soil samples from borings in this data gap area
indicate the presence of constituents for which no previous groundwatersampling has
been conducted, discrete groundwatersampling may be required. The decision logic for
additional discrete groundwatersampling is illustratedon FigureAl-18 and describedin
Table Al-18.

A1.9 SOLID WASTE MANAGEMENT UNITS

There are 69 SWMUs within OU-2C. The draft RI Report (SulTech 2005a) presented
available information on these SWMUs and made a recommendation for the disposition
of each one. In their comments on the draft RI Report, the regulatory agencies disagreed
with the recommendation for the majority of these SWMUs. (Refer to Attachment F to
the Work Plan.)

In preparation of this;Supplemental RI Work Plan, the Navy held meetings and a site visit
to review each of the SWMUs in April, May, and June 2006. Eighteen SWMUs have
received agency concurrence for no fiLrtheraction. Twenty-six SWMUs are proposed for
no further action, based on the results of meetings with the agencies. Three SWMUs are
being addressed under the Navy's TPH Program. Twenty-two SWMUs have been
specifically identified for further sampling. Refer to Table Al-19 for a summary of the
agreed-upon disposition of each for these SWMUs. Although UST(R)-01 is listed in
Table Al-19 for no further sampling, one of the samples to be collected near
Building 347 will be located close to this UST and will serve the purpose of further
characterization.

Of the 22 SWMUs identified for further sampling, 14 have been addressed above as part
of Evaluation Areas; 3, 4, 5, and 6. Locations of these 14 SWMUs are shown on
Figures A1-7 (M-01, M-02, M-09, NADEP GAP 57, and NADEP GAP 70), A1-9 (M-05,
NADEP GAP 02, NADEP GAP 04, and NADEP GAP 31), AI-10 (OWS 005 and
NADEP GAP 25), mid AI-ll (AOC 005, AST 005G, and NADEP GAP 20). On each of
these figures, a circle with a 50-foot radius has been drawn around each of the SWMUs
identified for sampling and labeled "area of interest."

A1.9.1 Solid Waste Management Unit Locations and History
This subsection pm,vides location and description information for the 22 SWMUs
included for further investigation in this SAP; 14 of these SWMUs are also addressed
within the evaluation areas described in Sections AI.1 through A1.6. The generalized
SWMU locations are,shown on FigureAI-1. Individual SWMU locations areshown on

_' Figure A1-7 (M-01, M-02, M-09, and NADEP GAPs 57 and 70), Figure A1-9 (M-05,
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andNADEP GAPs02, 04, and31), Figure At-t0 (OWS 005 andNADF_,PGAP 25),
Figure AI-10 (AOC 005, AST 005G, and NADEP GAP 20), Figure Al-12 (OWS 006A
and 006B, NAS GAP 01, and UST[R]-02), Figure A1-13 (NADEP GAP 27),
Figure A1-14 (M-08), Figure A1-15 (OWS 010), and Figure A1-16 (NADEP GAP 17).
On each of these figures, a circlewith a 50-foot radius has been drawn around each of the
SWMUs identified for sampling and labeled "area of interest."

A1.9.1.1 OWS 005

OWS 005 is located in EBS Parcel54, south of Building 5 and is within the boundariesof
Evaluation Area 5 (Figure AI-10). OWS 005 was associated with the former cyanide
destruction and plating wastewater pretreatment area and the SWMU Report indicates
that the OWS has not been removed (SulTech 2005b). No previous sampling locations
targeted this OWS; thus, a data gap exists.

A1.9.1.2 OWS 006A

OWS 006A is located in EBS Parcel 68, in the southwestern corner of the eastern wing of
Building 6, the PWC mechanics shop ('Figure Al-12). The OWS is associated with a
catch basin inside of the bay the former transmission shop garage with access outside the
building (SulTech 2C_)5b). No previous sampling locations addressed this OWS; thus, a
data gap exists.

A1.9.1.3 OWS 006B

OWS 006B is located in EBS Parcel 68, in the northwestern corner of the west wing of
Building 6, the PWC mechanics shop) (Figure Al-12). The OWS is a grease trap
adjacent to the west wing machine shop with a 24-by-24-foot steel manhole
cover (SulTech 2005b). No previous sampling locations addressed this OWS; thus, a
data gap exists.

A1.9.1.4 OWS 0010

OWS 010 is located in EBS Parcel 69, in the western portion of Building 10, the power
plant (Figure Al-15), The OWS is an oil interceptortied into the trench system around
floors in the compressor area of the building (SulTech 2005b). No previous sampling
locations addressedthe OWS; thus, a data gapexists.

A1.9.1.5 AST 005G

Former AST 005G was located in EBS Parcel 54, east of Building 5, (Figure AI-ll) and
was within the boundaries of Evaluation Area 6. The AST was a waste-oil tank and was
removed (SulTech 2005b). No previous sampling locations targeted the former AST;
thus, a data gap exist,,;.

AI.9.1.6 DISTILLATION UNIT M-01

M-01 was located in EBS Parcel 54 inside the southern portion of Building 5, and was
within the boundaries;of Evaluation Area 3 (Figure A1-7). M-01 consisted of a portable
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15-gallon solvent distillation unit. The unit was located in the metal treatment/heat
exchange shop of Building 5. According to the RFA, no RCRA facility investigation was
recommended for M-.01 because the unit was located inside and on a concrete floor

(DTSC 1992). No description of M-01 was included in the EBS Zone 10 Parcel 54
evaluation data summary report (IT 2001a). Because the unit was portable, it could have
been moved or removed before the EBS (SulTech 2004). During the April 18, 2006 site
walk, the approximate former location of M-01 was identified and designated for further
sampling.

A1.9.1.7 DISTILLATION UNIT M-02

M-02 was located in EBS Parcel 54 inside the southern portion of Building 5, and was
within the boundaries of Evaluation Area 3 (Figure A1-7). M-02 consisted of a portable
15-gallon solvent distillation unit. The unit was located in the former foundry and heat
treatment area of Building 5. According to the RFA, no RCRA facility investigation was
recommended for M-02, since the unit was located inside and on a concrete floor (DTSC
1992). No description of M-02 was included in the EBS Zone 10 Parcel 54 evaluation
data summary report (IT 2001a). Because the unit was portable, it could have been
moved or removed before the EBS (SulTech 2004). During the April 18, 2006 site walk,
the approximate former location of M-02 was identified and designated for further
sampling.

A1.9.1.8 DISTILLATION UNIT M-05

M-05 was located in EBS Parcel 54 inside the northern portion of Building 5, and was
within the boundaries of Evaluation Area 4 (Figure A1-9). M-05 consisted of a portable
15-gallon solvent distillation unit. The unit was located in Aircraft Maintenance Line
area of Building 5. According to the RFA, no RCRA facility investigation was
recommended for M-05, since the unit was located inside and on a concrete floor
(DTSC 1992). No description of M-05 was included in the EBS Zone 10 Parcel 54
evaluation data sunmlary report (IT 2001a). Because the unit was portable, it could have
been moved or removed before the EBS (SulTech 2004). During the April 18, 2006 site
walk, the approximate former location of M-05 was identified and joints and cracks were
observed in the floor near this location. Both the former location of M-05 and the area of
joints and cracks were identified for further sampling.

A1.9.1.9 DISTILLATION UNIT M-08

M-08 was located in EBS Parcel 52 inside the northern portion of Building 400, the
missile armament and avionics rework facility (Figure Al-14). M-08 consisted of a
portable 15-gallon solvent distillation unit. The unit was located in the instrument
reprocessing shop of Building 400. According to the RFA, no RCRA facility
investigation was recommended for M-08, since the unit was located inside and on a
concrete floor (DTSC 1992). No description of M-08 was included in the EBS Zone 11
Parcel 52 evaluation data summary report (IT 2001a). Because the unit was portable, it
could have been moved or removed before the EBS (SulTech 2004). During the April
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18, 2006 site walk, the formerlocation of M-08 was identified as neara floor drain, and
was designatedfor furthersampling.

AI.9.1.10 COOLANT RECOVERY SYSTEM M-09

M-09 is located in EBS Parcel54 inside the southernportionof Building 5, and is within
the boundaries of Evaluation Area 3 (Figure A1-7). M-09 consisted of a permanent
installation for solvent coolant recovery with four 500-gallon tanks within a concrete
berm. The unit and berm are still present. The unit is located in the former machine
shops area of Building 5. According to the RFA, no RCRA facility investigation was
recommended for M-09 because the unit was located inside and had a concrete berm
(DTSC 1992). No description of M-09 was included in the EBS Zone 10 Parcel 54
evaluation data summary report (1T 2001a). During the April 18, 2006 site walk, the
location of M-09 was identified and designated for furthersampling.

A1.9.1.11 NADEP GAP 02

NADEP GAP 02 was located in EBS Parcel 54 inside the northern portionof Building 5,
and was within the boundariesof Evaluation Area 4 (Figure A1-9). The NADEP GAP
units were administered under the RCRA GAP hazardous waste management system
initiated in 1987 and operated until base closure and building cleanup in 1997. Actual
startup dates are unknown (SulTech 2005b). According to the EBS, NADEP GAP 02
was located on concrete inside Building 5. The SWMU consisted of a temporary
accumulation point for poly paint, thinner, and naphtha. The EBS concluded that
NADEP GAP 02 did not require further investigation because the site was paved,
relatively new, and staining was not observed by the site inspectors (IT 2001a).
However, due to the nature of materials collected at this GAP (solvents), and no previous
sampling nearby, this SWMU location was identified for further sampling.

A1.9.1.12 NADEP GAP 04

NADEP GAP 04 was located in EBS Parcel 54 inside the northern portion of Building 5,
and was within the boundaries of Evaluation Area 4, in the shop area adjoining the
Aircraft Maintenance Line (Figure A1-9). The NADEP GAP units were administered
under the RCRA GAP hazardous waste management system initiated in 1987 and

operated until base closure and building cleanup in 1997. Actual startup dates are
unknown (SulTech 2005b). According to the EBS, NADEP GAP 04 was located on
concrete inside Building 5. The SWMU consisted of 15 gallons of acid and one pallet of
batteries. The COCs associated with this site include battery acid and nickel/cadmium
solution. The EBS concluded that NADEP GAP 04 did not require further investigation
because the site was paved, relatively new, and staining was not observed by the site
inspectors 0T 2001a). During the April 18, 2006 site walk, the former location of this
SWMU was identified in a room adjacent to the battery acid shop known as the paint-
mixing area. However, due to the nature of materials collected at this GAP (metals and
acids), and no previous sampling nearby, this SWMU location was identified for further
sampling.
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A1.9.1.13 NADEP GAP 17

NADEP GAP 17 was located in EBS Parcel 54 inside Building 5, overhaul repair shop
93433 (Figure Al-16). The NADEP GAP units were administered under the RCRA GAP
hazardous waste management system initiated in 1987 and operated until base closure
and building cleanup in 1997. Actual startup dates are unknown (SulTech 2005b).
According to the EBS, NADEP GAP 17 was located on concrete inside Building 5. The
SWMU consisted of 30- and 55-gallon storage drums, plus large poly bags. NADEP
GAP 17 was not included in the RFA. The EBS concluded that NADEP GAP 17 did not
require further investigation because the site was paved,relatively new, and staining was
not observed by the site inspectors (IT 2001a). However, due to the nature of materials
collected at this GAP (machine and grinding coolant with high nickel and chromium,
some cadmium, aluminum oxide, and silicone carbide), and no previous sampling nearby,
this SWMU location was identified for further sampling.

A1.9.1.14 NADEP GAP 20

NADEP GAP 20 was located in EBS Parcel 56, east of Building 5 and north of
Building 500, and was within the boundaries of Evaluation Area 6 (Figure AI-11). The
NADEP GAP units; were administered under the RCRA GAP hazardous waste

management system initiated in 1987 and operated until base closure and building
cleanup in 1997. Actual startup dates are unknown (SulTech 2005b). According to the
EBS, NADEP GAP 20 was located on concrete outside Building 500. The SWMU
consisted of 55-gallon storage drums containing lead-contaminated items. The EBS
identified a drum of methyl ethyl ketone and a 55-gallon drum of shop debris mixed with
oil at this location. The EBS concluded that NADEP GAP 20 did not require further
investigation because; the site was paved, relatively new, and staining was not observed
by the site inspectors (IT 2001a). However, due to the nature of materials collected at
this GAP (possible solvent and lead), and no previous sampling nearby, this SWMU
location was identified for further sampling.

A1.9,1.15 NADEP GAP 25

NADEP GAP 25 was located in EBS Parcel 54 south of Building 5, and was within the
boundaries of Evaluation Area 5 (Figure AI-10). This location was formerly inside an
extension to Building 5 that has since been removed. The NADEP GAP units were
administered under the RCRA GAP hazardous waste management system initiated in
1987 and operated until base closure and building cleanup in 1997. Actual startup dates
are unknown (SulTex'h2005b). According to the EBS, NADEP GAP 25 was located on
concrete inside Building 5. The SWMU consisted of 55-gallon drums and large bags.
The COCs associated with this site included blasting grit (glass and garnet grit, and
plastic media blast), ethyl acetate, and aluminum oxide. The EBS concluded that
NADEP GAP 25 did not require further investigation because the site was paved,
relatively new, and staining was not observed by the site inspectors (IT 2001a).
However, due to the nature of materials collected at this GAP (metals in blasting grit),
and no previous sampling nearby, this SWMU location was identified for further
sampling.
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A1.9,1,16 NADEP GAP 27

NADEP GAP 27 was located in EBS Parcel 54 on the southern side of Building 405,

ground support and equipment rework facility, shop 93531 (Figure Al-13). The NADEP
GAP units were ac_adnistered under the RCRA GAP hazardous waste management

system initiated in 1!987 and operated until base closure and building cleanup in 1997.
Actual startup dates arc unknown (SuITech 2005b). According to the EBS, NADEP
GAP 27 was located ,anconcrete inside Building 5. The SWMU consisted of a t0-by-10-
foot area located outdoors on asphalt in a fenced compound on the southern side of
Building 405. Metal drums sitting on the asphalt held solid wastes. Two poly safety
packs held liquid wastes. According to the RFA, NADEP GAP 27 exhibited a low
potential for releases into soil and groundwater because the unit was on asphalt and liquid
wastes were in self-contained packs (DTSC 1992). No stains were observed during the
EBS Phase I investigation. A letter from DTSC dated November 4, 1999, re,commended
no further action for this SWMU (DTSC 1999b). However, due to the nature of materials
collected at this GAP (hydraulic oils), and no previous sampling having been conducted

nearby, this SWMU location was identified for further investigation.

A1.9.1.17 NADEP GAP 31

NADEP GAP 31 was located in EBS Parcel 54 inside the northern portion of Building 5,
and was within the boundaries of Evaluation Area 4 (Figure A1-9). The NADEP GAP
units were administered under the RCRA GAP hazardous waste management system
initiated in 1987 and operated until base closure and building cleanup in 1997. Actual
startup dates are unknown (SulTech 2005b). According to the EBS, NADEP GAP 31
was located on concrete inside Building 5. The SWMU consisted of 30- and 55-gallon
drums containing various oils, solvents, and paint. The EBS concluded that NADEP
GAP 31 did not require further investigation because the site was paved, relatively new,
and staining was not observed by the site inspectors (IT 2001a). However, due to the
nature of materials collected at this GAP (solvents and paint), and no previous sampling
nearby, this SWMU location was identified for further sampling.

A1.9.1.18 NADEPGAP 57

NADEP GAP 57 was located in EBS Parcel 54, inside the southern portion of Building 5,
and was within the boundaries of Evaluation Area 3 (Figure A1-7). The NADEP GAP
units were administered under the RCRA GAP hazardous waste management system
initiated in 1987 and operated until base closure and building cleanup in 1997. Actual
startup dates are unklmwn (SulTech 2005b). According to the EBS, NADEP GAP 57
was located on concrete inside Building 5. The SWMU consisted of temporary
accumulations of plating and cadmium solutions. The EBS concluded that NADEP GAP
57 did not require further investigation because the site was paved, relatively new, and
staining was not observed by the site inspectors (IT 2001a). However, due to the nature
of materials collected at this GAP (solvents and metals), and no previous sampling

nearby, this SWMU location was identified for further sampling.
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A1.9.1.19 NADEP GAP 70

NADEP GAP 70 was located in EBS Parcel54 inside the southernportionof Building 5,
and was within the boundaries of Evaluation Area 3 (Figure A1-7). The NADEP GAP
units were administered under the RCRA GAP hazardous waste management system
initiated in 1987 and operated until base closure and building cleanup in 1997. Actual
startup dates are unknown (SulTech 2005b). According to the EBS, NADEP GAP 70
was located on concrete inside Building 5. The SWMU consisted of 30- and 55-gallon
drums of cyanide, clux_micacid plating solutions, sulfuric acid, and nickel chloride. The
EBS concluded that NADEP GAP 70 did not require further investigation because the
site was paved, relatively new, and staining was not observed by the site inspectors
(IT 2001a). However, due to the nature of materials collected at this GAP (cyanide,
solvents, acids, and metals), and no previous sampling nearby, this SWMU location was
identified for further sampling.

A1.9.1.20 NAS GAP 01

NAS GAP 01 was located in EBS Parcel 186, south of the eastern wing of Building 6, the
PWC transmission shop garage (Figure Al-12). The NAS GAP units were administered
under the RCRA GAP hazardous waste management system initiated in 1987 and
operated until base closure and building cleanup in 1997. Actual startup dates are
unknown. According to the RFA, NAS GAP 01 consisted of two 20-by-20-foot areas for

_, drummed liquid waste and a 15-by-20-foot areafor solid waste located on asphalt. No
soil sampling results are available within 100 feet of the GAP. According to the RFA,
NAS GAP 01 exhibited a low potential for releases (none known) into soil and
groundwater because the GAP was located on asphalt (DTSC 1992). A letter from DTSC
dated November 4, 1!999,recommended NFA for this SWMU (DTSC 1999b). However,
due to the nature of materials collected at this GAP (oily liquids), and no previous
sampling having been conducted nearby, this SWMU location was identified for further
sampling.

A1.9.1.21 RCRA AOC 005

AOC 005 is located in EBS Parcel 54, east of Building 5, (Figure A1-11) and was within
the boundaries of Evaluation Area 6. The AOC represents the former locations of UST
5-2 and LIST 5-3. AOC 005 is located within the Alameda Point TPH Program's
Corrective Action Area (CAA)-5A. LIST 5-2 was a 4,000-gallon steel tank used to store
jet fuel (TtEMI 1997a, 2003). The tank was removed on June 24, 1997. UST 5-3 was a
320-gallon steel tard_ used to store waste oil and solvents, and was located east of
Building 5 (TtEMI 1999c, 2003). The tank was removed on December 8, 1998.
Contaminated soil was removed. The product line was reported to have a 3-inch hole
(TtEMI 1999a). The former location of LIST 5-2 may also have been the location of a
solvent tank. Limited sampling was conducted in conjunction with removal of these
LISTs;thus, a data gap exists.
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A1.9,1.22 UST(R)-02

UST(R)-02 is located in EBS Parcel 68, east of the west wing of Building 6, the PWC
transmission shop garage, and is the former location of two 2,500-gallon steel USTs

(Figure A1-12). The USTs CLIST6-1 and 6-2) were used to store petroleum solvents and
were removed in 199.5 (SulTech 2005b). Due to the presence of lead in groundwater at
this location, this SWMU location was identified for further sampling.

A1.9.2 Previous Investigations
The SWMU Report for OU-2C and the AST assessment report summarize results of all
past assessments and investigations of the SWMUs at OU-2C (SulTech 2004, 2005b).
Locations sampled during previous investigations in the vicinity of each SWMU are
shown on Figures A1-7 and A1-9through AI-16; however, only those samples collected
in close proximity to the SWMUs are described below.

A1.9.2.1 OWS 005

Two previous sampling locations are adjacent to OWS 005: monitoring well M05-03 and
PAH soil boring C3S005B101. Groundwater samples from M05-03 had elevated levels
of VOCs, TPH, and metals, as described in Section Al.I.2. Soil collected from the
boring for M05-03 contained the SVOC bis(2-ethylhexyl)phthalate and iron at
concentrations exceeding PRGs (Tables Al-15 and AI-17). Soil samples collected from
boring C3S005B101 had PAH concentrations that were below the B(a)P equivalent
screening criterion (BEI 2004).

A1.9.2.2 OWS 006A

The nearest direct-push groundwater samples (282-6-ERM located approximately 30 feet
southeast of the OWS and 282-11-ERM located approximately 30 feet southwest of the
OWS) were reported below detection limits for TPH as diesel and TPH as gasoline in
groundwater. BTEX compounds were reported below detection limits as well, with the
exception of xylenes reported at a concentration of 3.4 lxg/L at 282-11-ERM. TPH
concentrations in soil were below detection limits in the closest well borings (282-MWl
and 282-MW3, up to 30 feet away). VOCs reported in soil samples from the well borings
included benzene and. toluene at concentrations up to 6 mg/kg, exceeding the comparison
criterion for benzene. Associated locations were sampled during a UST investigation for
UST 282-1 and UST 282-2 (TtEM12003).

A1.9.2.3 OWS 006B

The closest groundwater sampling location (S05-DGS-VE02, located approximately
55 feet northeast of the OWS) contained TPH as diesel at a concentration of 670 lxg/L.
The nearest soil sampling location (C3S005B060, located about 18 feet northeast of the
OWS) was sampled for PAils and concentrations were below the B(a)P equivalent
screening criterion (BEI 2004).
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A1.9.2.4 OWS 010

For the closest soil sample (B12-06, approximately 15 feet away and outside the
building),TPH concentrationswerebelow detectionlimits.

A1.9.2.5 AST 005G

Sampling nearAST 005G was performedin conjunctionwith removal of nearbyUST 5-3
(AOC 005) and the PAH investigation. Soil samples collected after the removal of
UST 5-3 (locations 030-MOD1-283,284, and 285) containedchlorinatedVOCs and TPH
(Tables Al-12 and Al-13). As part of the TPH Data Gap Investigationin 2000, one
groundwatersample (CA05-03) was collected near the former location of AST 005G.
Samples were analyzed for VOCs and TPH. ChlorinatedVOCs and TPH as motor oil
were reported at concentrationsexceeding comparison criteria (Tables A1-5 and A1-7).
Nearby soil sampling location C3S005B075 was sampled for PAHs and concentrations
were below the B(a)P equivalent screening criterion (BEI 2004).

A1.9.2.6 DISTILLATION UNIT M-01

One EBS soil sampling location (054-002-008) was within 50 feet of this SWMU. No
analytes were reported at concentrations exceeding comparison criteria.

A1.9.2.7 DISTILLATION UNIT M-02

Two EBS soil sampling locations (054-002-011 and 054-002-012) were within 50 feet of
this SWMU. The two soil samples were from the foundry and heat treatment shop and
had metals concentrations exceeding comparison criteria. One surface soil sample (0 to
0.5 foot bgs) from lcx:ation054-002-011 contained lead at a concentration (547 mg/kg)
that exceeded the PRG (150 mg/kg). One surface soil sample (0 to 0.5 foot bgs) from
location 054-002-01:2 had iron (37,100 mg/kg), thallium (5.9 mg/kg), and vanadium
(95.3 mg/kg) at concentrations exceeding comparison criteria (PRGs of 23,000, 5.2, and
78 mg/kg, respectively).

A1.9.2.8 DISTILLATION UNIT M-05

Sampling has not been conducted within 50 feet of this SWMU.

A1.9.2.9 DISTILLATION UNIT M-08

Soil samples have not been collected at the former location of M-08; however, two EBS
soil sampling locations were within 50 feet of this SWMU. During the EBS, soil samples
were collected as follows:

• 052-002-003from 2.5to 3 feetbgs; analyzedfor VOCs

• 052-002-018l_rom4 to 4.5 feetbgs; analyzedfor VOCs

No VOCs were reported at concentrations above detection limits.
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A1.9.2.10 COOLANT RECOVERY SYSTEM M-09

One EBS soil samplinglocation (054-003-021) was within 50 feet of this SWMU. No
analyteswere reportedatconcentrationsexceeding comparisoncriteria.

A1.9.2.11 NADEP GAP 02

Sampling has notbeen conductedwithin 50 feet of this SWMU.

A1.9.2.12 NADEP GAP 04

Follow-on work at Building 5 was based on the results of the samplingconducted along
the perimeterof Building 5 during the Phase 2B and 3 investigation conductedin 1991
(PRC and JMM 1992,). Two boreholes (B05BS-01 and B05BS-02) were drilled at the
following locationsnear NADEP GAP 04:

• outsidethebatteryacidshopareaatthenortheasterncomerof Building5 where
the sinkdisch,rgedtothe stormdrainsewer

• insidethebatteryacidshoparea,immediatelyadjacentto wherethe pipingfrom
the sink entcre_t the floor (Figure AI-9)

Soil samples were collected at the groundsurface from both borings and at 2, 5, and 15
feet bgs from the boring outside the building. All soil samples were analyzed for VOCs,
SVOCs, metals, hexavalent chromium,cyanide, and pH. One soil sample was analyzed
for total organic c_rbon. The borehole outside the building was converted to a
monitoring well (M05BS-01). See Section A1.1.2.3 for groundwater results. COPCs
reported includedacetone, one PAH, metals, and hexavalentchromium.

No analytes exceeded comparisoncriteria,with the exception of arsenic atconcentrations
comparable to background. One lead concentration (94.8 mg/kg) exceeded the
backgroundlevel (37.66 mg/kg) in a sample from the boring outside Building 5. No
other analytes were :reportedat concentrations exceeding background levels from the
locationwithin Building5 (PRCand MW 1995).

A1.9.2.13 NADEP GAP 17

Sampling has notbeen conductedwithin 50 feet of this SWMU.

A1.9.2.14 NADEP GAP 20

One EBS soil sampling location (058-001-001) and one PAH investigation sampling
location (C3S005B083) were within50 feet of this SWMU. No analytes were reported at
concentrationsexceeding comparisoncriteria.

A1.9.2.15 NADEP GAP 25

Two previous sampling locations arenear to NADEP GAP 25: monitoring well M05-03
and PAH soil boring C3S005B101. Groundwatersamples M05-03 have had elevated
levels of VOCs, TPH, andmetals, as described in Section A1.1.2. Soil collectedfrom the
boring for M05-03 contained the SVOC bis(2-ethylhexyl)phthalate and iron at
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concentrations exceeding PRGs (Tables A1-15 and A1-17). Samples from boring
C3S005B101 had P_M-Iconcentrations that were below the B(a)P equivalent screening
criterion (BEI 2004).

A1.9.2.16 NADEP GAP 27

Sampling has not bex;nconducted within 50 feet of this SWMU.

A1.9.2.17 NADEP GAP 31

Sampling has not been conducted within 50 feet of this SWMU.

A1.9.2.18 NADEP GAP 57

One EBS soil sampling location (054-004-025) was within 50 feet of this SWMU. No
analytes were reported at concentrations exceeding comparison criteria.

A1.9.2.19 NADEP GAP 70

One EBS soil sampling location (054-003-018) was within 50 feet of this SWMU. No
analytes were reported at concentrationsexceeding comparisoncriteria.

A1.9.2.20 NAS GAP 01

The nearest direct-push groundwater sampling location (282-9-ERM, located within
approximately 20 feet of the SWMU) had concentrations below detection limits for
BTEX, TPH as diesel, and TPH as gasoline in groundwater (TtEMI 2003). Soil samples
have not been collected at NAS GAP 01; however, several soil samples were collected
within 50 feet of the SWMU during the 2003 PAH study and characterization of
IR Site 12. During the PAH study, four soil samples were collected at 0 to 8 feet bgs
from sampling location C3S005B87. Sampling location B12-09 is within 50 feet of
NAS GAP 01 and samples were analyzed for VOCs, SVOCs, pesticides, PCBs, and
metals. All concentrations were reported below detection limits or below comparison
criteria.

A1.9.2.21 RCRA AOC 005

Previous sampling for AOC 005 was done in conjunction with removal of each tank
(UST 5-2 and LIST 5-3). Soil samples and a groundwater sample were collected
following the US'.[' 5-2 removal (TtEMI 1997a). The groundwater sample
(NAS05-01-S-07-W) contained benzene at a concentration of 7 Ixg/L and TPH as diesel
at 864,000 lxg/L (Tables A1-5 and A1-7). As part of the TPH Data Gap Investigation in
2000, two groundwater samples were collected near the former location of UST 5-2
(CA05-01 and CA05-02). Samples were analyzed for VOCs and TPH. Chlorinated
VOCs and TPH were reported at concentrations exceeding comparison criteria (Tables
A1-5 and A1-7, respectively).

Two monitoring wells (FWBZ well M05-07 and SWBZ well D05-02) near the former
location of UST 5-2 were sampled for TPH in 2001. Groundwater samples collected
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from M05-07 contained TPH as diesel and TPH as gasoline, and samples from D05-02
contained TPH as motor oil (Table A1-6). The closure report indicated that a jet fuel
release to the soil and groundwater had occurred, and corrective action is ongoing
(TmMI 2003).

Soil samples collected after the removal of LIST5-3 (locations 030-MOD 1-283, 284, and
285) contained chlorinated VOCs and TPH (Tables Al-12 and Al-13). No groundwater
samples were collected at the time of UST 5-3 removal. As part of the TPH Data Gap
Investigation in 2000, one groundwater sample (CA05-03) was collected near the former
location of LIST5-3. Samples were analyzed for VOCs and TPH. Chlorinated VOCs
and TPH as motor oil were reported at concentrations exceeding comparison criteria
(Tables A1-5 and A1-7). A groundwater sample collected from nearby well M05-04 in
2001 was analyzed for TPH and contained TPH as gasoline at a concentration of
220 g/L.

A1.9.2.22 UST(R)-02

Soil and groundwatersamples collected during tank excavation were analyzed for fuel
constituents. Low levels (0.15 to 60 rng/kg) of benzene, xylenes, and TPH as diesel,
gasoline, jet propellant grade 5 (JP-5), and motor oil were reported in soil. Lead
(100 ILtg/L),xylenes (0.56 lxg/L),and low levels of TPH as gasoline, JP-5, and motor oil
(0.42 to 1.2 mg/L) were reportedin groundwater.

A1.9.3 Proposed Sampling Rationale and Design
The regulatoryagencies have requested further evaluationof these 22 SWMUs as part of
the OU-2C RI. The following discussion presents the problem statement and optimized
sampling design proposed for these SWMUs (DQO Steps 1 and 7). Proposed sampling
locations are shown on Figures A1-7 and A1-9 through Al-16.

Investigation of OWS- and UST-specific issues will follow DQOs presented in Table 1-8
of the SAP. Soil and discrete groundwater samples will be collected from one boring
adjacent to and on the assumed downgradient (where possible) side of each OWS and of
UST(R)-02; two or three soil samples will be collected from each boring (0 to 0.5, 2 to 4,
and 4 to 6 feet bgs) depending on the depth at which the water table is encountered. The
third sample will be collected at the water table (soil/water interface). A third or fourth
soil sample from the borings next to OWSs (OWS 005, OWS 006A, OWS 006B, and
OWS 010) and former LISTlocations will be collected in the 10-to--12-footdepth interval,
which is below the bottoms of the OWSs and LISTs. A discrete groundwater sample will
also be collected front the soil boring. Soil and groundwater samples will be analyzed for
some or all of the following parameters: VOCs, extractable-range TPH, SVOCs,
1,4-dioxane, PCBs, and metals. Groundwater samples will also be analyzed for TDS, if
sufficient volume can be obtained.

Investigation of SWMU-specific issues will follow DQOs presented in Table 1-9 of the
SAP. Soil and discrete groundwater samples will be collected from one boring at each
SWMU. The borings will be adjacentto and on the assumed downgradient side, where
possible, of each SWMU. For SWMUs with no nearby historical or current sampling a
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second boring will be installed near the SWMU. Soil samples and one discrete
groundwatersamplewill be collectedfrom one boringat M-8 andNAS GAP 01, and soil
samples and two discrete groundwater samples will be collected from SWMUs located
within Evaluation Areas 3, 4, 5, and 6. Soil samples will be collected at three depths
from each boring (0 to 0.5, 2 to 4, and 4 to 6 feet bgs); the third sampling depth will be at
the water table (soil/water interface). Soil samples will be collected from a second boring
at NADEP GAP 17, NADEP GAP 27, and NADEP GAP 31. Soil and groundwater
samples will be analyzed for VOCs, extractable-range TPH, SVOCs, 1,4-dioxane, PCBs,
and metals. Groundwater samples will also be analyzed for TDS, if sufficient volume
can be obtained.

At SWMU and OWS locations within the boundaries of Evaluation Area 1, discrete
groundwater samples will be collected in the shallower FWBZ (10 to 15 feet bgs) and the
deeper FWBZ (25 to :30feet bgs). At SWMU and OWS locations near the former plating
shop and the industrial wastewater sewer lines and treatment areas, samples also will be
analyzed for metals, hexavalent chromium, and cyanide.

To address the possible release of radium associated with previous operations in
Building 5 to groundwater in the shallower portion of the FWBZ, the discrete
groundwater sample collected at 10 to 15 feet bgs from selected SWMU locations
(SND57SB01, SM09SB01, and NADEP GAP 70) will be analyzed for radium-226 and
radium-228 using U.S. EPA Methods 903.1 and 904.0, respectively.

In the event that analytical results for soil samples from OWS, UST, or other SWMU
locations are above comparison criteria, step-out soil sampling may be required. The
decision logic for additional soil sampling is illustrated on Figure Al-19 and described in
Table Al-18. Additionally, step-out discrete groundwater sampling will be considered if
results of planned di,,_rete groundwater sampling are above comparison criteria and are
not consistent with kaaownnature and extent of contamination. The decision logic for
additional SWMU discrete groundwater sampling is illustrated on Figure A1-20 and
described in Table Al-18. In the event that analytical results for discrete groundwater
samples from OWS, UST, or other SWMU locations are above comparison criteria,
additional monitoring wells may be needed. The decision logic for additional monitoring
well installation is illustrated on Figure Al-17 and described in Table Al-18.
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Table A1-1

Comparison Criteriaafor Organic Compounds Previously Reportedbin Soil and Groundwater

SOIL GROUNDWATER SURFACE WATER

CTR Saltwater CTR Human
California- Criterion Health

Residential Federal Modified Continuous Consumption of
PRG MCL MCL Concentration Organisms Only

Analyte (mg/kg) (lag/L) (lag/L) (lag/L) (lag/L)

Volatile Organic Compounds
benzene 0.6 5 1 m 71

chlorobenzene 150 100 _ -- 21,000

l,l-dichloroethane 2.8 -- 5 m

1,2-dichloroethane 0.28 5 0.5 -- 99

cis-1,2-dichloroethene 43 70 6 _

trans-1,2-dichloroethene 69 100 10 _ 140,000

1,2-dichloropropane 0.34 5 5 -- 39

ethylbenzene 8.9 700 300 -- 29,000

methyl tert-butyl ether 32 -- 13 --

methylene chloride 9.1 5 5 _ --

styrene 1,700 100 100 --
tetrachloroethene 1.5 5 5 -- 8.85

toluene 520 1,000 150 _ 200,000

trichloroethene 0.053 5 5 -- 81
trichlorofluoromethane 390 _ 150 _

vinyl chloride 0.079 2 0.5 -- 525

xylenes, total 270 10,000 1,750 __

Semivolatile Organic Compounds

benzo(a)pyrene 0.062 0.2 0.2 _ 0.049

bis(2-chloroethyl)ether 0.21 _ _ _ 0.53

bis(2-ethylhexyl)phthalate 35 6 4 _ 5.9

1,2-dichlorobenzene 370 600 600 -- 17,000

1,4-dichlorobenzene 3.4 75 5 _ 2,600

1,4-dioxane 44 -- 3d -- --

pentachlorophenol 3 1 -- 7.9 8.2
Pesticides/PCBs

aldrin 0.029 -- _ -- 0.00014

Aroclor 1260 0.22 0.5 0.5 0.03 0.00017

beta-BHC 0.32 -- -- -- 0.046

delta-BHC .....

alpha-chlordane -- 2 0.1 0.00081 0.00059

gamma-chlordane -- 2 0.1 0.00081 0.00059

4,4'-DDT 1.7 _ -- 0.001 0.00059

endrin aldehyde .... 0.81

heptachlor 0.11 0.4 0.01 0.0036 0.00021

,_1/o7_w--\.p_o81_w_att.AI page 1 of 2



Table A1-1 (continued)

" forgroundwatersamples,MCLs(lowerofeitherfederalorCalifornia)areusedforcomparison
purposesinsubsequentTablesA1-4,A1-5,andA1-8throughA1-11,althoughtheymaynotbe
directlyapplicabletogroundwaterqualityatOU-2C

b pluschemicalspotentialllypresentforwhichnopreviousanalysishasbeenconducted
c dashindicatesvaluenotestablished
d advisorylevel

Acronyms/Abbreviations:
BHC- benzenehexachloride
CTR-CalifomiaToxicsRule
DDT- dichlorodiphenyltrichloroethane
I_g/kg-microgramsperkilogram
I_g/L- microgramsperliter
MCL- maximumcontaminantlevel
OU- operableunit
PCB- polychlorinatedbiphenyl

sllJo7J.u\.p\o81_w_a..A1 page 2 of 2



Table A1-2
Comparlson Crlterla" for Inorganic Analytes inSoil and Groundwater

SOIL GROUNDWATER SURFACE WATER

Alameda Point CTR Saltwater CTR Human
"Pink" California. Alameda Point Criterion Health

Residential Background 95_ Federal Modified Background 95_ Continuous Consumption of
PRG Soil Percentileb MCL' MCLa Percentileb Concentration Organisms Only

Analyte (mg/kg) (mg/kg) (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)
Cyanide 1,200 n c 200 150 m m
Metals

aluminum 76,000 13,960 1,000 1,000 1,070 n

antimony 31 9.5 6 6 37.50 _ 4,300
arsenic 0.39 9.14 10 50 20.72 36

barium 5,400 93.68 2,000 1,000 569.50 _

beryllium 150 1.27 4 4 2.50 m

cadmium 37 1.72 5 5 _ 9.3

calcium -- 16,800 .....

chromium, 210 54.84 100 50 12.45 _
total

chromium, 30 m 2 _ N 50
hexavalent

cobalt 900 14.3 ....

copper 3,1O0 39.14 _ 24.03 3.1

iron 23,000 22,280 _ 6,586 m

lead 150 37.66 15d -- 11.45 8.1 --
magnesium _ 7304 ....

manganese 1,800 383 -- 1,741 m

mercury 23 0.52 2 _ _ 0.025 0.051

nickel 1,600 55.72 100 _ 8.2 4,600

potassium _ 1,232 ....

silver 390 2.22 50 50 _ _

page1 of 2
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Table A1-2 (continued)

SOIL GROUNDWATER SURFACE WATER

Alameda Point CTR Saltwater CTR Human
"Pink" California- Alameda Point Criterion Health

Residential Background 95th Federal Modified Background 95_h Continuous Consumption of
PRG Soil Percentileb MCLa MCLa Percentileb Concentration Organisms Only

Analyte (mg/kg) (mg/kg) (pg/L) (pg/L) (Ixg/L) (pg/L) (pg/L)

sodium -- 1,230 ....

thallium 5.2 -- 2 2 -- -- 6.3

vanadium 550 47.34 -- -- 26.27 _

zinc 23,000 67.48 _ _ 36.39 81

Radionuclides

gross alpha -- _ 15 pCi/L 15 pCi/L _ _

gross beta -- _ _ 50 pCi/L _ --

Notes:

a forsoilsamples,residentialPRGsareusedforcomparisonpurposesinsubsequentTableA1-17;forgroundwatersamples,MCLs(lowerofeither
federalorCalifornia)areusedforcomparisonpurposesinsubsequentTablesA1-4,A1-5,andA1-8throughA1-11,althoughtheymaynotbe
directlyapplicabletogroundwaterqualityatOU-2C;notethatfortheRIreport,analyticalresultsatconcentrationsexceedingbackgroundbutless
thanPRGsorMCLs,orforwhichnoMCLsexist,willbeaddressedasa possibleindicationofa release

b TtEMI2004
¢ dashindicatesvaluenotestablished
d advisorylevel

Acronyms/Abbreviations:
I_g/L- microgramsperliter
mg/kg- milligramsperkilogram

page2 of 2
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Table A1-3

Comparison Criteria for TPH in Soil and Groundwater

SOIL CRITERIA WATER CRITERIA

RWQCB ESL
for

Alameda Point- RWQCB ESL RWQCB ESL RWQCB ESL Groundwater
Specific Screening for Residential for Commercial for or Surface

Criteria' Land Useb Land Usec Groundwaterd Watere

TPH Constituent (mg/kg) (mg/kg) (mg/kg) (pg/L) (pg/L)

TPH as gasoline 1,030 100 400 100 500

TPH asdiesel 1,380 100 500 100 640

TPH as motor oil 1,900 500 1,000 100 640

Notes:
a forpreviousinvestigations,concentrationsof TPH insoil were comparedto Alameda Point-specific

residentialpreliminaryremediationcriteria(DON 2001); however,as requestedby the regulatory
agencies,the remedialinvestigationwill compareTPH concentrationsto RWQCB ESLs
(RWQCB 2005)

b valuesfor shallowsoil(less thanor equalto 3 meters bgs)from ESL Tables A and B (RWQCB 2005)
c valuesfor shallowsoil(less thanor equalto 3 metersbgs)from ESL Table B (RWQCB 2005)
d valuesfor groundwaterthat is a potentialsourceof drinkingwater fromESL Table A (RWQCB2005)
o valuesfor groundwaterthat is nota potentialsourceof drinkingwaterand forsurfacewater fromESL

Tables B and F (RWQCB 2005)

Acronyms/Abbreviations:
bgs - belowgroundsurface
ESL - environmentalscreeninglevel
pg/L- microgramsper liter
mg/kg- milligramsper kilogram
RWQCB- (California)RegionalWater QualityControlBoard
TPH - totalpetroleumhydrocarbons
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, Table A1-4MonitoringWell Groundwater Data: Maximum Concentrations of Volatile Organic Compoundsa'b
(reported in micrograms per liter)

PLUME AREA BUILDING 5
SOUTHEAST OF PLATING SHOP SOUTH OF EASTERN PERIMETER OF NORTHERN PERIMETER OF WESTERN PERIMETER

YEAR/VOC BUILDING 5 PLUME 5-1 AREA EASTOF BUILDING 5 AREA BUILDING 5 EA 1 EA 1 OF EA 1

No No No
SWBZ SWBZ FWBZ Wells FWBZ Wells No SWBZ SWBZ No SWBZ

FWBZ Well Well Well No FWBZ Wells M05-03 and M12-01 and Well FWBZ Wells Well FWBZ Well Well
1991 M05-04 Installed No FWBZ Wells Installed Installed Installed M10-01 M12-03 Installed M05-01 and M05-05 Installed M05-02 Installed

1,l-dichloroethane 810 c NA NA NA NA NA NA 29 ND NA 14¢ NA ND NA

l, l-dichloroethene 570 ¢ NA NA NA NA NA NA ND ND NA ND NA ND NA

1,2-dichloroethene d 640 ¢ NA NA NA NA NA NA 3.4 ND NA 190 ¢ NA 71¢ NA

l,l, l-trichloroethane 36 NA NA NA NA NA NA ND ND NA ND NA ND NA

trichloroethene 920 c NA NA NA NA NA NA 2. I ND NA ND NA 8.8 ¢ NA

xlln_tl olalarlct,_ 200c ............. t A _tr_ _tr_ IM^ /17 c hl A Q_¢ NTA

No No No
FWBZ Well SWBZ SWBZ FWBZ Wells No SWBZ SWBZ No SWBZ

Not Well Well No FWBZ Wells FWBZ Well MI2-01 and Well FWBZ Well Well No Wells Well
1992 Sampled Installed No FWBZ Wells Installed Installed Installed M05HW-01 M12-03 Installed M05BS-01 Installed Sampled Installed

benzene NA NA NA NA NA NA NA ND ND NA 1.5 ¢ NA NA NA

1,l-dichloroethane NA NA NA NA NA NA NA 97c ND NA 15 ¢ NA NA NA

1, l-dichloroethene NA NA NA NA NA NA NA 3.9 ND NA 1.5 NA NA NA1,2-dichloroethene d NA NA NA NA NA NA NA 46 ¢ ND NA 70c NA NA NA

tetrachloroethene NA NA NA NA NA NA NA 2.9 ND NA ND NA NA NA

trichloroethene NA NA NA NA NA NA NA 16c ND NA 1.2 NA NA NA

vinyl chloride NA NA NA NA NA NA NA 33¢ ND NA 98¢ NA NA NA

No FWBZ Wells FWBZ Wells FWBZ Wells FWBZ
SWBZ SWBZ M05-03, M05-08, No SWBZ M05-01, M05-05, SWBZ Wells

FWBZ Well Well FWBZ Well No Deeper FWBZ Wells Well FWBZ Well M05HW-01, M12-01 and Well M05-09 and Well M05-02 and SWBZ Well
1994 M05-04 Installed M05-07 Installed D05-02 M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03

benzene 1 NA ND NA NA ND ND 2¢ 0.5 NA 2¢ ND 2c ND

1,l-dichloroethane 370 c NA 60,000 c NA NA ND 64c 53c 75 c NA 13c ND 21c ND

1,2-dichloroethane 2c NA ND NA NA ND ND ND ND NA ND ND ND ND

1,l-dichloroethene 120 ¢ NA 12,000 c NA NA NO 39¢ 8¢ 11¢ NA 1 ND 6 ND

1,2-dichloroethene d 440 ¢ NA 1,300 ¢ NA NA 11¢ l 56¢ 3 NA 84 c ND 12¢ ND

tetrachloroethene 11c NA ND NA NA ND ND 5 c 3 NA 0.2 ND 2 ND

1,1, l-trichloroethane 34 NA 56,000 ¢ NA NA ND 440 c ND 38 NA ND ND 32 ND

trichloroethene 480¢ NA 5,400 c NA NA 42c 6c 270¢ 20 c NA 15 c ND 8 ¢ ND

vinyl chloride 140 ¢ NA 1c NA NA 1c ND 43c ND NA 110¢ ND 42c ND

(
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Table A1-4 (continued

PLUME AREA BUILDING 5
SOUTHEAST OF PLATING SHOP SOUTH OF EASTERN PERIMETER OF NORTHERN PERIMETER OF WESTERN PERIMETER

YEAR/VOC BUILDING 5 PLUME 5-1 AREA EAST OF BUILDING 5 AREA BUILDING 5 EA 1 EA 1 OF EA 1

FWBZ Wells
No FWBZ Wells FWBZ Wells M05-01, M05-05, FWBZ

SWBZ SWBZ M05-03, M05-08, No SWBZ M05-09, M05-11, SWBZ Wells
FWBZ Well Well FWBZ Well No Deeper FWBZ Wells Well FWBZ Well M05HW-01, and M12-01 and Well M05-12 and Well M05-02 and SWBZ Well

1995 M05-04 Installed M05-07 Installed D05-02 M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03

benzene 4c NA ND NA NA ND ND 4c ND NA 2c ND 4c ND

1,l-dichloroethane 240c NA 14,000c NA NA ND 7 120c ND NA 4 ND 4 ND

1,1-dichloroethene 120c NA 930c NA NA ND 0.6 0.8 ND NA 0.3 ND 6 ND
1,2-dichloroethened 440€ NA 620¢ NA NA ND 1 160c ND NA 37€ ND 22c ND

tetrachloroethene 7 NA 40c NA NA ND ND 3 3 NA ND ND 4 ND

1,1,1-trichloroethane 34¢ NA 2,600c NA NA ND 5 0.4 ND NA ND ND 2 ND
trichloroethene 360¢ NA 1,100_ NA NA _ 2 !2 c ND NA 2 ND 8 c ND

vinyl chloride 30€ NA 140_ NA NA ND ND 25c ND NA 97c ND 53_ ND

FWBZ Wells
No FWBZ Wells FWBZ Wells M05-01, M05-05, FWBZ

SWBZ SWBZ M05-03, M05-08, No SWBZ M05-09, M05-11, SWBZ Wells
FWBZ Well Well FWBZ Well No Deeper FWBZ Wells Well FWBZ Well M05HW-01, M12-01 and Well M05-12 and Well M05-02 and SWBZ Well

1997 M05-04 Installed M05-07 Installed D05-02 M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03

benzene ND NA 0.6 NA NA 0.6 ND 6c ND NA 3c ND 2c ND

NA NA NA ND 52c ND NA 4 ND ND ND
1,1_diC h 10 roe_ane 5 78_ 33O¢

1,l-dichloroethene 2 NA 2 NA NA ND 140¢ 22c ND NA ND ND ND ND

cis- 1,2-dichloroethene ND NA 3 NA NA ND 3 32_ ND NA 2 ND 6 ND

trans-1,2-dichloroethene ND NA 1 NA NA ND ND 5 ND NA 19c ND 2 ND
tetrachloroethene ND NA ND NA NA ND ND ND 1 NA ND ND 2 ND

1,1,l-trichloroethane ! NA 8 NA NA _ 12 7 ND NA ND ND ND ND

trichloroethene 8c NA 18e NA NA ND 5 8c ND NA 1 ND 7c ND

vinyl chloride 2¢ NA 4c NA NA ND 9c 44c ND NA 1,600 c ND 86 c ND

FWBZ Wells
No FWBZ Wells FWBZ Wells M05-01, M05-05, FWBZ

SWBZ SWBZ M05-03, M05-08, No SWBZ M05-09, M05-11, SWBZ Wells
FWBZ Well Well FWBZ Well No Deeper FWBZ Wells Well D05- FWBZ Well M05HW-01, M12-01 and Well M05-12 and Well M05-02 and SWBZ Well

1998 M05-04 Installed M05-07 Installed 02 M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03

benzene ND NA 0.6 NA NA ND ND 1 ND NA 2¢ ND 1 ND

1,l-dichloroethane 22c NA 32¢ NA NA ND 230¢ 230c ND NA 67_ ND ND ND

1,2-dichloroethane ND NA ND NA NA NO 0.6 c ND ND NA ND ND ND ND

1,1-dichloroethene 6 NA ND NA NA ND 100c 50€ ND NA 9c ND ND ND

cis-1,2-dichloroethene 13c NA 2 NA NA ND 2 98c 6 NA 52_ NO 3 ND

trans-1,2-dichloroethene ND NA ND NA NA ND ND 4 ND NA 10 ND 4 ND

tetrachloroethene ND NA ND NA NA ND ND 3 2 NA 1 ND 2 ND

1,1,l-trichloroethane 11 NA 5 NA NA ND 24 ND ND NA ND ND ND ND

trichloroethene 50¢ NA 10_ NA NA ND 3 16€ ND NA 13c ND 3 NDvin_,lchloride 4€ NA 4c NA NA 0.5 8c 76c 1 NA 420¢ ND 100c ND
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Table A1-4 (continued)

PLUME AREA BUILDING 5
SOUTHEAST OF PLATING SHOP SOUTH OF EASTERN PERIMETER OF NORTHERN PERIMETER OF WESTERN PERIMETER

YEAR/VOC BUILDING 5 PLUME 5-1 AREA EAST OF BUILDING 5 AREA BUILDING 5 EA 1 EA 1 OF EA 1

FWBZ Wells

M05-07, FWBZ Wells
FWBZ Well No MRW-1, FWBZ Wells FWBZ Wells M05-01, M05-05, FWBZ

M05-04, SWBZ MRW-2, SWBZ M05-03, M05-08, No SWBZ M05-09, M05-11, SWBZ Wells
MLS-1, and Well MRW-3, and No Deeper FWBZ Wells Well FWBZ Well M05HW-01, and M12-01 and Well M05-12 and Well M05-02 and SWBZ Well

2001 MLS-7 Installed MRW-4 Installed D05-02 M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03

benzene ND NA 20c NA NA ND ND 0.3 ND NA 2c ND ND ND

1,l-dichloroethane 78€ NA 54,200 ¢ NA NA biD 63¢ 12¢ 2 NA 10_ ND 1 ND

1,2-dichloroethane 7 NA 210¢ NA NA ND ND ND ND NA 0.3 ND ND ND

1, l-dichloroethene 98€ NA 7,350 ¢ NA NA ND 3.1 1 ND NA ND ND ND ND

1,2-dichloroethene 18" NA 11c NA NA NO 2 20c ND NA 5 ND 6 ND

r,;__! ")_R;r.hln,-_,=th,=n,= !6 ¢ .,. 48,200 c ........................... m_ lsat NA ND I ND ND NA _LI ND ND ND

trans-1,2-dichloroethene ND NA 950¢ NA NA ND ND ND ND NA ND ND ND ND

tetrachloroethene 2. I NA 230 ¢ NA NA ND ND 3 2 NA ND ND 0.9 ND

1,1,1-trichloroethane 27 NA 39,000 € NA NA ND 0.4 0.4 ND NA ND ND ND ND

trichloroethene 150 ¢ NA 14,600 c NA NA ND 3.3 16c 0.4 NA 0.7 ND 3 ND

vinyl chloride 5.1 ¢ NA 11,400 ¢ NA NA 0.5 2¢ 7 ND NA 83¢ ND 3c 1¢

No FWBZ Wells FWBZ Wells BSU Wells No FWBZ

No FWBZ SWBZ P-5-1-MWS1 P-5-1-MWI1 P-5-1-MWD1 SWBZ No SWBZ FWBZ Wells SWBZ WellsWells Well through through through Wells FWBZ Well No FWBZ Wells FWBZ Wells Well M05-01, M05-05, Well M05-02 and SWBZ Well
2002 Sampled Installed MWS5 • MWI5 • MWD5 = Sampled M05-10 Sampled M05-08 Installed and M05-09 D05-01 M05-06 D05-03

benzene NA NA 110 c 70 ¢ 7.7 c NA ND NA ND NA 0.6 ND ND ND
! ! J: ALl .... .L .....

t, 1"tlttdlltU! LIeUlallU NA NA 20,000 ¢ 1,200 ¢ i,000 c NA 3:Y NA ND NA 2.3 ND ND ND

1,2-dichloroethane NA NA 2.7 c ND ND NA ND NA ND NA 0.1 ND ND ND

1,1-dichloroethene NA NA 25,000¢ 14¢ 25c NA 1.9 NA ND NA ND ND ND ND

cis-l,2-dichloroetbene NA NA 10,000c 64¢ 130¢ NA 1.3 NA ND NA 2.5 ND ND ND

trans-l,2-dichloroethene NA NA 740 ¢ 8.3 0.4 NA ND NA ND NA 3 ND ND ND

tetrachloroethene NA NA 2,800 c ND 12c NA ND NA ND NA 0.1 ND 0.3 ND

1,1, l-trichloroethane NA NA 220,000 c 5.1 19 NA 3 NA ND NA ND ND ND ND

trichloroethene NA NA 16,000 ¢ 10c 19¢ NA 1.9 NA ND NA 0.7 ND ND ND

vin_,lchloride NA NA 1,700¢ 82¢ 51¢ NA 0.6 ¢ NA ND NA 7.6€ ND 0.7 c 0.7¢

(

05/01/07 1:20 PM iwk:\wordprocessingV_)orts_"to-Og_workp_sn_nal_attachments_att,a..sap_tppendixal_lbles_table al-.4.doc page 3 of 5



Table A1-4 (continued)

PLUME AREA BUILDING 5
SOUTHEAST OF PLATING SHOP SOUTH OF EASTERN PERIMETER OF NORTHERN PERIMETER OF WESTERN PERIMETER

YEAR/VOC BUILDING 5 PLUME 5-1 AREA EAST OF BUILDING 5 AREA BUILDING 5 EA 1 EA 1 OF EA 1

FWBZ Wells
1MW6S,

No 1MW7S, FWBZ Wells BSU Wells No FWBZ
No FWBZ SWBZ P-5-1-MWS1 P-5-1-MWI1 P-5-1-MWD1 SWBZ FWBZ Wells No SWBZ FWBZ Wells SWBZ Wells

Wells Well through through through Wells 2MW8S, No FWBZ Wells FWBZ Wells Well M05-01, M05-05, Well M05-02 and SWBZ Well
2003 Sampled Installed MWS5 MWI5 MWD5 Sampled 3MW10S, M05-10 Sampled M05-08 Installed and M05-09 D05-01 M05-06 D05-03

benzene NA NA 2ff= ND ND NA 0.46 NA ND NA ND ND 0.26 ND

1,l-dichloroethane NA NA 27,000c 592c 5.1_ NA 20)000c NA 1.2 NA 1.I ND 5.1c ND
1,2-dichloroethane NA NA ND 0.8 c ND NA NO NA ND NA ND ND biD ND

1,l-dichloroetbene NA NA 23,000c 557_ 11c NA 9,600c NA 2.3 NA ND ND ND NO
cis-1,2-dichloroethene NA NA 5,520c 34c I NA 25c NA ND NA 1.7 ND 22_ ND

,_. _ , -, a- " ..... 130¢ 5.1 ..... 5.4 NA ND NA 1.5 ......... am-,,,_-,achlo, oethe._ NA mat NU NA - -- ND /t.,t NO

tetrachloroethene NA NA 97€ 4.2 ND NA 12c NA ND NA 0.26 ND 1.7 ND

1,1, l-trichloroethane NA NA 400,000c 6.1 17 NA 360,000 c NA 34 NA ND ND ND ND

trichloroethene NA NA 16,000_ 175_ 9.8* NA 240_ NA ND NA 0.81 ND 6.5€ ND

vinyl chloride NA NA L400 c 21c 1c NA 110c NA ND NA ND ND ND ND

FWBZ Wells
1MW6S, SWBZ

1MW7S, FWBZ Wells BSU Wells Well SWBZ FWBZNo FWBZ SWBZ P-5-1-MWS1 P-5-1-MWI1 P-5-1-MWD1 D05-05 FWBZ Wells Wells Wells
Wells Well through through through and FWBZ Well No FWBZ Wells FWBZ Wells SWBZ Well M05-01, M05-05, D05-01and M05-02 and SWBZ Well

2004 Sampled D05-08 MWS5 MWI5 MWD5 D05-06 2MW8S Sampled M05-08 D05-07 and M05-09 D05-04 M05-06 D05-03
benzene NA ND ND ,,,.,....... ,,,-, ,,,,.., 3 c l_t_..... v,_ ND A,L,..... _,_ 0.2 _,_"_"

I, l-dichloroethane NA ND 48,81_ c 257 e 0.5 ND 17,000c NA ND ND ND ND 3.8 ND

i,2-dichioroethane NA ND 0.9 c 0.7 c ND ND ND NA ND ND ND ND ND ND

1,1-dichloroethene NA ND 15,100 c ND ND ND 3,900 c NA ND ND ND ND ND ND

cis- 1,2-dichloroethene NA ND 13,700 c 2.1 0.5 ND 200 c NA ND ND 0.4 ND 11c ND

tram-1,2-dichloroethene NA ND 300 c ND ND ND 5.9 NA ND ND ND NO 0.1 ND

tetrachloroethene NA ND 26 c ND ND ND 4 NA ND ND ND ND 1.3 ND

1,1, l-trichloroethane NA ND 5,220c NO ND NO 1I0,000 c NA NO ND ND NO ND ND

trichloroethene NA ND 1,570c ND ND ND 130_ NA ND ND 0.4 ND 4.5 ND

vin_/lchloride NA ND 8,140c 10€ 8.5c ND 170c NA ND ND ND ND 0.1 0.1

Notes:

a tenVOCswerereportedatconcentrationsexceedingMCLsinmorethanonesample
b maximumconcentrationreportedfortheyearforallwellswithinthegivenarea
c concentrationsexceedingMCLsareshowninboldtype

concentrationscomparedto MCLforcis-l,2-dichloroethene
e P-5-1-MWSwellsscreenedat9 to15 feetbgs,P-5-1-MWlwellsscreenedat 18to22feetbgs,P-5-1-MWDwellsscreenedat25 to30 feetbgs

(
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Table A1-4 (continued)
Acronyms/Abbreviations:

bgs- belowgroundsurface
BSU- Bay SedimentUnit,semiconfiningunit
EA - evaluationarea

FWBZ- firstwater-bearingzone, wellsgenerallyscreenedat depthsbetween5 and 17feet bgs
MCL- maximumcontaminantlevel
NA- notapplicable,no samplingconducted
ND- notdetected,concentrationsbelowreportinglimit
SWBZ- secondwater-bearingzone,wellsscreenedat depthsof 67 to 70 feet bgs
VOC - volatileorganiccompound

(

(
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Table A1-5
Discrete Groundwater Samples: Volatile Organic Compounds

Exceeding Comparison Criteria

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

Upper FWBZ

EA 2 045-003-010 11 to 12 _ 1,2-dichloroethene (total) __240 ..................._6b_......

.........E A_2............_......._.5-_3:0!_0_ ....... 1.!_t_o12 ......... v.inY!___hlpr_!de_.......... ___79........................0!5........
EA 2 i 045-003-011 i 10 to 11 1,2-dichloroethene(total) 270 6

EA 2 i 045-003-011 10 to 11 vinyl chloride _i ...............6......... 0.5 ........

U__p_rF___WBZ
EA 3 05GB003 5 to 6 1,1-dichloroethane 12 5

EA 3 : 3MWl0S _. NA 1,1-dichloroethane i 4,530 ' 5
......... EA3 .................. 3_.MW_10S................. NA..........................!, 1.-dich!.o_r_oethene ........:_...................1_40......... , .... 6 .......

EA 3 , 3MWlOS NA vinyl chloride 65 i- 0.5
EA 3 _ 4MWl2S NA l,l-dichloroethane 1,000 5.......... L_........................................... -......................................................................................... __..............

---EA 3 4MWl2S NA 1,1-dichloroethene i 70 ..........'...............6 ......

EA 3 4MW12S NA vinyl chloride 24 0.5
EA 3 5-3-ADD1 10to 13 l,l-dichloroethane i 15,000 5

........................ !............................................................................................_...............................................................:....................... i..................
EA 3 5-3-ADDI 10to 13 1,l-dichloroethene i 460 6
EA 3 5-3-ADD1 10to 13 _ viny! ch!oride 370 0.5

EA 3 5-3-ADD1 13.5 to 16.5 1,1-dichloroethane 6,200 5
I t-

EA 3 _ 5-3-ADD1 6 to 9 l,l-dichloroethane 1,500 5

EA 3 i 5-3-ADD101 I0 to 13 i 1,1-dichloroethane 1,800 • 5
EA 3 5-3-ADD 101[ 6 to 9 1,1-dichloroethane 1,800 5

EA 3 5-3-ADD106 9 to 12 1,1-dichloroethane 6,700 5

EA 3 5-3-ADDI06 6 to 8.5 l,l-dichloroethane 3,700 : 5

EA 3 5-3-ADDI07 9 to 12 i . 1,1-dichloroethane 1,000 : 5
i

EA 3 , 5-3-ADD107 13 to 16 , l,l-dichloroethane 560 5

EA 3 5-3-ADD11 6 to 9 1,1-dichloroethane 670 5

EA 3 5-3-ADD11 _ 6 to 9 l,l-dichloroethene 81 6

EA 3 '. 5-3-ADDI 1 10 to 13 1,l-dichloroethane 39,000 5

EA 3 i 5-3-ADDI 1 10 to 13 _ vinyl chloride ' 4,600 : 0.5
EA 3 ! 5-3-ADD11 14 to 17 1,1-dichloroethane.............................................................:..........................................................................................._ 18,000 : 5 ...........

EA 3 i 5-3-ADD11 14to 17 vinyl chloride 1,100 0.5
EA 3 ! 5-3-ADD12 6 to 9 [ 1,l-dichloroethane i 130 i 5

EA 3 i 5-3-ADD12 : 10to 13 l,l-dichloroethane _ 18,000 5

EA 3 i 5-3-ADDI2 _ 10 to 13 l,l-dichloroethene 1,500 i 6

EA 3 t 5-3-ADD12 14 to 17 l,l-dichloroethane 480 , 5

5-3-ADD13 10to 13 ! 1,1-dichloroethane 4,900 "EA3 ! ....... 5............
EA 3 5-3-ADDI3 _ 10to 13 1,1-dichloroethene 850 6

EA 3 5-3-ADD13 , 14to 17 : l,l-dichloroethane 4,000 5
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Table A1-5 (continued)

Depth i Concentration MCL*
Study Area Station ID (feet bgs) Analyte i (pg/L) (pg/L)

EA 3 5-3-ADD13 14to 17 1,l-dichloroethene ' 310 6

EA 3 5-3-ADD14 10to 13 1,l-dichloroedaane 66,000 5

EA 3 5-3-ADD 14 10to 13 1,l-dichloroedaene 3,600 6

EA 3 5-3-ADD14 10to 13 vinyl chloride i 4,400 0.5
...................................................................................... : ................................. !............................................

EA 3 5-3-ADDI4 i 14to 17.5 1,l-dichloroethane i 2,700 5

EA 3 5-3-ADDI4 14to 17.5 _ vinyl chloride i 510 0.5

EA 3 5-3-ADD15 i 6 to 9 1,1-dichloroethane i 78 ..........5............
EA 3 _ 5-3-ADDI5 10 to 13 _ l,l,l-trichloroethane 600 200

EA 3 ; 5-3-ADDI5; I0 to 13 i 1,1-dichloroethane ! 66,00()..... _............5........
EA 3 5-3-ADD15; 10 to 13 ! 1,1-dichloroedlene 2,500 6

EA 3 ! 5-3-ADD15; 10 to 13 _ 1,2-dichloroethane 130 0.5
EA 3 _: 5-3-ADD15 10 to 13 i trichloroethene 100 5]

......._EA__3_............_ 5.-3-ADD__I_.5!........I_0to_o13_......................yi_n__yI_.C_h_l_o_r!de.....................950_............................9:5.......
EA 3 5-3-ADD15 i 14 to 17.5 1,1-dichloroethane 2,900 r 5

EA 3 5--3--ADD16 10 to 13 1,1,l-trichloroethane 870 _ 200
........................................................................... i .................................................................................................................................................................

EA 3 5-3-ADD16 10to 13 1,l-dichloroethane 41,000 5

EA 3 5-3-ADD16 10to 13 1,1-dichloroethene 3,200 6

.......EA 3 5-3-ADDI6, I0to13 vinylchloride . 350.......'.....0:5...........
EA 3 5-3-ADDI6 14to 17 1,1-dichloroethane 13,000 5

EA 3 ; 5-3-ADD17 :_ 10to 13 1,1-dichloroethane 2,500 5
........................ : ................................ :_......................................................................................................................................................

EA 3 _ 5-3-ADDI7 _ 10 to 13 _: 1,1-dichloroethene 700 6
.... EA3 ...... :: 5-3-ADD17 i lato 17 . 1,!Td!ch!oroethane......................310.... : 5

EA 3 .................5_3-_Di8 'i ...............i0toi3 ....................1,1-dichloroethane 95,000 ...... .............5.................

EA 3 5-3-ADD18 14 to 17 1,l-dichloroethane 9,500 5

EA 3 ! 5-3-ADDI9 6 to 9 : 1,1,1-trichloroethane i 1,200 200

EA 3 : 5-3-ADD19 6 to 9 l,l-dichloroethane 2,500 5

EA 3 _ 5-3-ADD19 6 to 9 l,l-dichloroethene 330 _ 6

EA 3 ! 5-3-ADD19 10 to 13 l,l,l-trichloroethane _ 550 : 200

EA3 ................!........5-3-_D19 .........., 10to 13 i 1,l-dichloroethane ! 4,900 _ 5
EA 3 ! 5-3-ADDI9 i 15to 19 !..... l,l-dichloroethane 490 5

EA 3 5-3-ADD2 i I0 to 13 i 1,l-dichloroethane 240 _ 5

..........EA3 _ 5-3-ADD2 i 14 to 17 ............ l,l-dichloroethane 19,000 ' 5

EA 3 : 5-3-ADD2 i 14 to 17 l,l-dichloroethene 800 _ 6............................. i....................................................................... : ......................................................................................................................................

EA 3 " 5-3-ADD2 _ 6 to 9 1,l-dichloroethane 280 5

EA 3 ! 5-3-ADD20 6 to 9 1,l-dichloroethane _ 57 5
! 5-3-ADD20

EA 3 i ; 10 to 13 l,l-dichloroethane 13,000 5
EA 3 _ 5-3-ADD20 !4t ° !7.............................!_lTdichl°r°ethane......................_33__00._.......................5.........
EA3 ...........i..........5--3-._DD2i...........:_ 10 to 13 l,l-dichloroethane 410 5

-- EA 3 i 5-3-ADD21 ! 14to 17 " l,l-dichloroethane 270 5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station I1) (feet bgs) Analyte : (pg/L) (pg/L)

+

.... EA3 ...............5_-3_-__AD__.D2_;2-...................._5_to9 . 1.!__,!-m'ch!_oroethane _: 30,000 ................200_ _

EA 3 5-3-ADD22 5 to 9 l,l-dichloroethane ) 72,000 5

EA 3 5-3-ADD22 i0 to 13 l,l,l-trichloroethane 19.000 200

EA 3 5-3-ADD22 10 to 13 1,1-dichloroethane 2,100 5

EA 3 5-3-ADD23 6 to 9 1.l-dichloroethane 150 5

EA 3 5-3-ADD23 10 to 13 1,l-dichloroethane 73,000 5

EA 3 5-3-ADD23 10 to 13 1,1-dichloroethene 8,200 6

EA 3 5-3-ADD23 14 to 17 1,1-dichloroethane _ 1.000 5

........ EA___-3................_5__--3-_-AD__D2:t......... 6 to_9_......... 1,17dichl 0r.og.0_ag_e-.......!...... 42 ...........................5 .....
EA 3 5-3-ADD24 10to 13 1,1-dichloroethane _ 130 5

..... E_A3....... 5-3-ADD24 ............._10t0)-3..................cis-l,2-dic.hloroethen_.e....................! !_..... _ 6.
EA 3 5-3-ADD26 5 to 9 1,1,1-trichloroethane 57,000 2130

EA 3 5-3-ADD26 5 to 9 1,1-dichloroethane 36,000 5........................................... . ........................................................................................... i .........................

EA 3 5-3-ADD26 10 to 13 1,1,l-trichloroethane 18,000 ' 200

EA ..3_................5"_3"ADD26.................!0to .!3.......................1A-dichl0roethane ..... :.... 2,._6_..... ! 5.......
EA 3 5-3-ADD27 5 to 9 1,l-dichloroethane : 290 _ 5

EA 3 5-3-ADD27 10 to 13 1,l-dichloroethane :
! 280 :: 5

.........EA3 ......................5-3-ADD29 14.5 t0.18......................!?_!-dichl0roethane.............. _3,!00_........... 5 ......
EA 3 5-3-ADD3 6 to 9 1,l-dichloroethane 120 5

_lmll_- ....... ._E_.A_3- .....................5:_3__-__AD__!)3................. _6_to9......... 1,17dich!o_l-oethene-............. 32 i 6
EA 3 5-3-ADD3 10.5 to 13.5 l,l-dichloroethane 7,800 5

EA 3 5-3-ADD3 10.5 to 13.5 l,l-dichloroethene 260 : 6

EA 3 5-3-ADD3 10.5 to 13.5 vinv__lchloride = 450 i 0.5

...........EA 3_............. 5-3-ADD3 .......... 14:5t9_..17._5-...............1,_!-dich!07oethan_e.......... 3_3_00....................5 ...............

EA 3 5-3-ADD3 _ 14.5 to 17.5 vinyl chloride 180 ' 0.5

EA3 ....................5-3-.ADp30 ............1.0:5.t0_13.5...................!,.!7di_chloroethane.........................12,_000- ...... i ..... 5 ..........
EA 3 5-3-ADD30 10.5 to 13.5 1,1-dichloroethene 630 6

EA 3 5-3-ADD30 10.5 to 13.5 vinyl chloride 260 0.5
EA 3 5-3-ADD30 14.5 to 17.5 1,1-dichloroethane 8,700 , 5

EA 3 5-3-ADD31 10 to 13 1,1-dichloroethane 23,000 5

EA 3 5-3-ADD31 10 to 13 1,1-dichloroethene 1,100 6

EA 3 5-3-ADD31 14 to 17.5 l,l-dichloroethane 2,400 5

EA 3 5-3-ADD32 10to 13 1,1-dichloroethane i 18,000 _ 5

EA 3 5-3-ADD32 _ 10 to 13 1,1-dichloroethene 1,400 _ 6

EA 3 : 5-3-ADD32 10 to 13 vinyl chloride 1,000 ; 0.5

EA 3 5-3-ADD32 14 to 17 1,1-dichloroethane 490 : 5

EA 3 :,.....5-3-ADD-33.......: 6 to 9 .............................!,l-_d!chloroethane _ 240 ......... 5
EA 3 5-3-ADD33 10 to 13 l,l-dichloroethane 27,000 : 5

EA 3 5-3-ADD33 10 to 13 1,1-dichloroethene 1,400 6
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Table A1-5 (continued)

Depth :Concentration MCL*
Study Area Station II) (feet bgs) Analyte (pg/L) (pg/L)

EA 3 5-3-ADD33 10 to 13 vinyl_ch!o_-!de___...... -.__780 ............... .0..5=........
EA 3 5-3-ADD33 14 to 17 l,l-dichloroethane 3,200 5

EA 3 5-3-ADD34 6 to 9 l,l-dichloroethane 2,000 5

EA 3 5-3-ADD34 6 to 9 1,1-dichloroethene 220 6

EA 3 5-3-ADD34 10 to 13 _ 1,l-dichloroel_ane _ 61,000 5

EA 3 : 5-3-ADD34 10 to 13 1,1-dichloroedaene 3,200 6

..............E_A .3.........................5_73"ADD3_!.................!4..t0.!7............._..........! d -di_chlo_r__t_a_ne........ ......... 9,000...... 5 .....
EA 3 5-3-ADD35 7 to 10 1,1-dichloroethane 1,100 5

EA 3 - - '

...............................i .........................._i. 11 to 14 1,1-dichloroethene 2,700 6EA 3 i 5-3-ADD3__ . _.............................................................................................................
EA 3 5-3-ADD35 _ 11 to 14 vinyl chloride 1,100 0.5.

EA 3 : 5-3-ADD35 15 to 18 1,1-dichloroethane 'i 250 5

EA 3 5-3-ADD36 6 to 9 ! 1,1-dichloroethane ': 560 5

EA3 ', 5-3-ADD3_ 10to 13 ! 1,1,1-trichloroethane 2,700 200EA 3 _: 5-3-ADD36 10to 13 i 1,1-dichloroethane 14,000 5
EA 3 5-3-ADD36 10to 13 1,l-dichloroethene 900 6

_. EA 3 i 5-3-ADD36 10to 13 vinyl chloride 440 0.5

EA 3 5-3-ADD36, 14 to 17 1,l-dichloroethane _ 350 5
EA 3 5-3-ADD37 6 to 9 1,1-dichloroethane i 300 5

EA 3 =, 5-3-ADD37 10to 13.5 1,1,1-trichloroethane i 2,900 200

EA 3 i 5-3-ADD37 10to 13.5 1,1-dichloroethane 16,000 5

EA 3 5-3-ADD37 10 to 13.5 1,1-dichloroethene 1,300 6

EA 3 _ 5-3-ADD37 10 to 13.5 vinyl chloride 540 0.5

EA 3 E 5-3-ADD39 i 5 to 9 1,1,1-trichloroethane 1,000 200

EA 3 5-3-ADD39 5 to 9 1,1-dichloroethane 9,200 : 5

EA 3 5-3-ADD39 i 5 to 9 l,l-dichloroethene 560 6

EA 3 5-3-ADD39 10 to 13 1,1-dichloroethane 800 5

...........EA 3.............................5;_37ADD39........... !3.5 .t_0_._!._6:5.....................1,!.,_l-trich!oroethane_.....................370 ....... 200
EA 3 5-3-ADD39 13.5 to 16.5 1,1-dichloroethane 2,700 5

..........EA3 .................5-_3-ADD4................ 6 to99___....... _1,_l_-dichlor__tl]ane-...................430................... 5 .........
EA 3 5-3-ADD4 == 6 to 9 l,l-dichloroethene 61 6

EA 3 5-3-ADD4 i 10to 13 1,1-dichloroethane _. 37,000 5

EA 3 5-3-ADD4 i 10to 13 vin},lchloride 4,500 0.5
i . ...............

EA 3 ! 5-3-ADD4 ! 13.5 to 16.5 1,1-dichloroethane i 10,000 5

EA 3 , 5-3-ADD4 13.5 to 16.5 vinyl chloride 830 0.5

EA 3 i 5-3-ADD40 i 6.5 to 10.5 l,l,l-trichloroethane 230,000 200

EA 3 5-3-ADD40 6.5 to 10.5 1,1-dichloroethane _..... 82,000 ..................5.........
EA 3 i 5-3-ADD40 11.5 to 14.5 1,1,1-trichloroethane 1,300 200
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Table A1-5 (continued)

Depth Concentration MCL*

Study Area Station ID (feet bgs) Analyte : (pg/L) (pg/L)

EA 3 5-3-ADD40 ...................!5to18 ....... l,l,l-V!chlom_e_th.ane [ 1,_5_.00.................200........

_ k _EA.3_........................_5-3--ADD41 .. 6.:5.to..10.._............ _l_d-dich!_o_roe_ane..... __.... 200 .......... 5 ...
EA 3 5-3-ADD43 6 to 9 1,l-dichloroethane : 240 5

EA 3 5-3-ADD43 10 to 13 1,1-dichloroethane 2,800 5

EA 3 5-3-ADD43 10to 13 1,1-dichloroethene 480 6

EA 3 5-3-ADD43 14to 17 1,1-dichloroethane -- i 1,200 5

..... EA.3......................5-3-ADD44 6t9 9 ............... !_,_l_.Tdichlproethane......i.......... 970 .... 5

EA 3 5-3-ADD4_ 10 to 13 1,l-dichloroethane : 18,000 5

EA 3 5-3-ADD44 13.5 to 16.5 1,1-dichloroethane 1,100 5

EA 3 5-3-ADD45 6 to 9 1,1-dichloroethane _ 1,500 5

EA 3 5-3-ADD45 10 to 13 1,1-dichloroethane 41,000 5
............................................................................................. 2......................................

EA 3 5-3-ADD45 13.5 to 16.5 1,1-dichloroethane _ 4,100 5
EA 3 5-3-ADD46 10to 13 l,l-dichloroethane 57,000 5

EA 3 5-3-ADD46 14to 17 l,l-dichloroethane 6,400 : 5

EA 3 5-3-ADD47 10 to 13 1,1-dichloroethane 31,000 5

EA 3 5-3-ADD47 14 to 17 l,l-dichloroethane 27,000 5
EA 3 5-3-ADD48 10 to 13 1,l-dichloroethane : 26,000 5

. EA 3..................5-3-ADD48 14 tO.!7 .............................1,!-dichl°r°ethane .... _...........6_,_4__00_...... 5
EA 3 5-3-ADD49 11 to 14 1,1-dichloroethane 8,400 5

EA 3 5-3-ADD49 .......!4:.5t9__1_7_:.5.......... 1_1-dich_10r0e_ane................. 7,80()__................ 5.....
f .....................................................

EA 3 5-3-ADD5 10to 13 l,l-dichloroethane 720 5

EA 3 5-3-ADD50 10 to 13 1,1-dichloroethane _ 1,700 5

EA 3 5-3-ADD50 14.5 to 17.5 1,l-dichloroethane : 1,400 5
....................

EA 3 5-3-ADD51 10 to 13 1,l-dichloroethane 290 ; 5

EA 3 5-3-ADD51 14 to 17 1,1-dichloroethane 1,800 5

EA 3 5-3-ADD56 6.5 to 10.5 l,l-dichloroethane . 480 5
........................................................................................ i .......................

EA 3 5-3-ADD6 6 to 9 1,l-dichloroethane 84 5

EA 3 5-3-ADD6 6 to 9 1,l-dichloroethene 14 6

EA3 ........... 5-3-ADD6 10.5 to 13.5.............. l?_l-d!qhloroethane.... _ 17,000 . 5
EA 3 5-3-ADD6 10.5 to 13.5 l,l-dichloroethene 670 6

4-

EA 3 5-3-ADD6 14.5 to 17.5 l,l-dichloroethane : 12,000 5

EA 3 5-3-ADD63 10to 13 l,l-dichloroethane 320 5

EA 3 5-3-ADD7 6 to 9 1,1-dichloroethane 43 : 5
......................................................................................................... i............................

EA 3 5-3-ADD7 6 to 9 1,l-dichloroethene 8.1 6

.... E A3 .............. 5--3-ADD7......... !0._5.t0__.1_3:_5_...... 1--__1-dic_lor_0e than€........... 1,200 5
EA 3 5-3-ADD7 10.5 to 13.5 I, 1-dichloroethene 55 6

EA 3 5-3-ADD7 14.5 to 17.5 1,l-dichloroethane 2,400 5........................................................ i ..

EA 3 5-3-ADD71 9.5 to 12.5 l,l-dichloroethane ! 2,100 5

EA 3 , 5-3-ADD72 6 to 9 l,l-dichloroethane 1,100 5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 3 5-3-ADD72 6 to 9 l,l-dichioroethene 160 6

............E_A3............._...._5-37--AD--D-7-2..................9:5-t°-!2:.5-............. !-.l-dic-h...!.o!?oethane-_.............. 9,-2-0°-.........................5 .......
EA 3 5-3-ADD72 9.5 to 12.5 1,l-dichloroethene 1,200 6

EA 3 :. 5-3-ADD72 9.5 to 12.5 vinyl chloride :: 170 0.5

EA 3 5-3-ADD72 13 to 16 l,l-dichloroethane 1,100 ! 5

EA 3 _ 5-3-ADD74 11 to 14 1,1-dichloroethane 1,800 5

EA 3 5-3-ADD74 15 to 18 1,1-dichloroethane 650 _ 5
........................ z.................................... t ................................... _ ......................................................................... ;............

EA 3 : 5-3-ADD75 10 to 13 ; l,l-dichloroethane 34,000 5
EA 3 5-3-ADD75 14 to 17 1,1-dichloroethane . 8,400 i 5

EA 3 [ 5-3-ADD76 _ 5 to 9 1,l-dichloroethane 1,300 5

EA 3 i 5-3-ADD76 10 to 13 l,l-dichloroethane 30,000 _ 5

EA 3 5-3-ADD76 i 13.5 to 16.5 1,1-dichloroethane . 9,100 ......5_ .......

..... EA3_............_ ......5-3- __AD_ND8_................_6._t99- ....... ___ 1,1-dic_h._lo_-pe_than.e_......................18 .............. _5...............
- EA 3 { 5-3-ADD8 11to 14 { 1,1-dichloroethane 260 5

EA 3 : 5-3-ADD8 11to 14 1,1-dichloroethene 8.7 6
................................... ................................................. .......................................... ?........................................................................................... ,................

EA 3 ; 5-3-ADD8 11to 14 i cis- 1,2-dichloroethene 18 6

EA 3 5-3-ADD80 9 to 12 'i 1,1-dichloroethane 13,000 5
EA 3 5-3-ADD80 : 9 to 12 i 1,l-dichloroethene 650 6

EA 3 , 5-3-ADD80 12.5 to 15.5 { 1,l-dichloroe[hane 3,400 5
+

EA 3 5-3-ADD81 10 to 13 l,l-dichloroethane 7,500 5

EA 3 - 5-3-ADD81 10 to 13 1,1-dichloroetlhene 390 i 6

EA 3 i 5-3-ADD81 13.5 to 16.5 _ 1,1-dichloroethane 4,500 _ 5

EA 3 ! 5-3-ADD82 10 to 13 1,1-dichloroethane , 9,000 5
: i

EA 3 _ 5-3-ADD82 10 to 13 1,l-dichloroethene 260 6

EA 3 i 5-3-ADD82 14 to 17 1,1-dichloroe_hane 3,800 : 5
EA 3 ' 5-3-ADD83 10 to 13.5 l,l-dichloroethane 4,700 5

EA 3 [ 5-3-ADD83 10 to 13.5 l,l-dichloroethene 170 _ 6

EA 3 i 5-3-ADD83 14 to 17 1,1-dichloroethane 3,200 5

EA 3 : 5-3-ADD87 9 to 12 1,l-dichloroethane 290 5

EA 3 :: 5-3-ADD87 12.5 to 15.5 l,l,l-trichloroethane 340 200

EA 3 '. 5-3-ADD87 12.5 to 15.5 1,1-dichloroethane 3,300 5

EA 3 ! 5-3-ADD89 : 10to 13 i 1,1-dichloroethane _ 34,000 5
EA 3 _ 5-3-ADD89 _ 13to 16 i 1,1-dichloroethane i 2,300 5

i 1,l-dichloroethane 6,700 { 5EA 3 _ 5-3-ADD89 i 6 to 9

..........E_A_..3".............. 5-3-_____D_9............. _6_t0_9..................1,1-dichloroe.. th.ane........ 10 i 5
EA 3 5-3-ADD9 10.5 to 13.5 1,1-dichloroethane 510 i 5i
EA 3 5-3-ADD9 10.5 to 13.5 1,1-dichloroethene 17 [ 6

EA 3 5-3-ADD9 10.5 to 13.5 cis-l,2-dichloroethene 25 i 6

EA 3 _ 5-3-ADD9 14.5 to 17.5 : l,l-dichloroethane 230 i 5i

page 6 of 35
05/01/07 11:21 AM Iwk:\wordprocessingVeports_ctc_093_workplan_fnal_ttachments_att,a..sap_0penOix al_tabies_tablea1-5.doc



Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 3 5-3-ADD91 9 to 12 1,1-dichloroethane 9,400 5

EA 3 5-3-ADD93 9 to 12 1,1-dichloroethane 8,900 5

EA 3 5-3-ADD93 _ 9 to 12 1,1-dichloroethene 350 6

EA 3 _ 5-3-ADD93 13 to 16 1,l-dichloroethane 1,400 5

EA 3 : 5-3-ADD94 9 to 12 l,l-dichloroethane 10,000 5

EA 3 5-3-ADD94 9 to 12 1,l-dichloroethene 310 6
EA 3 5-3-ADD95 i 9 to 12.5 _ 1,1-dichloroethane : 15,000 5

EA 3 5-3-ADD95 _ 9 to 12.5 _ 1,1-dichloroethene 760 6

EA 3 5-3-ADD9'i _ 9 to 12.5 vin I chloride 420 0 5

EA 3 5-3-ADD95 13 to 16 1,1-dichloroethane 3,000 5

EA 3 5-3-ADD98 9 to 12 1,1-dichloroethane ! 13,000 i 5

EA 3 5-3-ADD98 13 to 16 1,1-dichloroethane 820 5

EA 3 5-3-ADD98 5 to 8.5 . 1,1-dichloroethane 9,800 , 5

EA 3 5MWl5S NA i 1,1-dichloroethane ' 13,600 5

.... EA3 ...................5_ 15S............... NA ...................i.............1,1:dichl0roethene ..............[ ..779_.......... .... 6...............
EA 3 5MW15S NA trichloroethene ; 21 5

EA 3 5MWI5S NA vinyl chloride 220 0.5

• EA 3 ............ 6MWl6S ....... NA ..........................!_,!-dichl0roethane .......... 11_:.2_09_- .......! 5........
EA 3 6MW16S NA i 1,1-dichloroethene 480 6

EA 3 6MWl6S NA _: vinyl chloride 390 7 0.5.........................................................................................r ..............................................................................................................
EA 3 , B05PS-01 0 to 0 : 1,1,1-trichloroethane _ 430 200

EA 3 B05PS-01 i 0 to 0 _ 1,1-dichloroethane 400 5
EA 3 B05PS-02 6 to 6 1,1,1-trichloroethane :. 3,900 200

EA 3 ] B05PS-02 6 to 6 l,l-dichloroethane 170 : 5
2

EA 3 B05PS-02 6 to 6 1,1-dichloroethene 91 6
EA 3 B05PS-03 6.5 to 6.5 l,l,l-trichloroethane 5,200 200

EA 3 B05PS-03 6.5 to 6.5 l,l-dichloroethane i 140 5

EA 3 B05PS-03 6.5 to 6.5 l,l-dichloroethene i 110 6

EA 3 ; B05PS-04 5 to 5.5 1,1,l-trichloroethane 790,000 ' 200

EA 3 i B05PS-04 5 to 5.5 1,1-dichloroethane : 13,000 i 5

EA 3 , B05PS-04 i 5 to 5.5 1,1-dichloroethene 9,200 i 6

EA 3 _ B05 S-05 i 6.5 to 6.5 1,1-dichloroethane 56 5

EA 3 B05PS-05 i 6.5 to 6.5 1,1-dichloroethene i 6.6 6

_ E_A_3_--.... [ BO5-PS[05 i 6.5 to 6.5 vinyl chloride ! 5.9 0.5
EA 3 B05PS-06 i 3.5 to 3.5 1,1,l-trichloroethane 1,000 200

EA 3 : B05PS-07 3.5 to 3.5 l,l,l-trichloroethane 990 200

EA 3 , B05PS-08 0 to 0 1,1,1-trichloroethane 1,300 200

1,1-dichloroethane 35 5
EA 3 B05PS-08 0 to 0
EA 3 ! B05PS-08 3.5 to 3.5 i 1,1,l-trichloroethane 8,800 200
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Table A1-5 (continued)

Depth i Concentration MCL*
Study Area Station ID i (feet bgs) Analyte (pg/L) (pg/L)

EA 3 B05PS-10 . 3.5 to 3.5 1,1,1-trichloroethane '; 750 200

...........EA3 ...........................S_0572A_:_B : . 10to!0 -................ 1,1-die_h!0r0ethane ...... _........._2,_6_.00-.......................5 .....
EA 3 S05-2A-B 10 to 10 1,l-dichloroethene 130 ' 6

EA 3 S05-2A-B 10 to 10 1,2-dichloroethane i 14 0.5

EA 3 .: S05-2A-B 10 to 10 i cis-l,2-dichloroethene 7.2 6

EA 3 i S05-2A-B : 10 to 10 _ ii trichloroethene 19 5

EA 3 S05-2A-B . 10 to 10 vinyl chloride 41 0.5

EA 3 S05-2A-B 7.5 to 7.5 1,1-dichloroethane 1,400 ' 5

EA 3 _ S05-2A-B 7.5 to 7.5 1,1-dichloroethene 170 i 6

---E-A-3 ............- .......-S05-2A-B 7.5 to 7.5 ;_ l_2_dichlor_ihane ...........-..... 4.9........ :............0_5..........

EA 3 i S05-2A-B 7.5 to 7.5 cis-1,2-dichloroethene 7.1 '_ 6
........................... ............................. i .........................................................................................................................................................................

EA 3 _ S05-2A-B _ 7.5 to 7.5 i trichloroethene 19 _ 5

...........EA3 ...........!...... S05-2A_-.B-..... j...........7.:_5__to7._5...............!........ _v.!n__lc_h!or_!d___e-............................2_3_.........................0..5.......
)

EA 3 ! S05-3A-D 12.5 to 12.5 i 1,l-dichloroethane i 18 5
EA 3 i S05-3A-D ': 12.5 to 12.5 vinyl chloride i 0.63 0.5
EA 3 S05-3A-D 9 to 9 1,1-dichloroethane 750 5

EA 3 i S05-3A-D , 9 to 9 1,1-dichloroethene 160 6
EA 3 S05-3A-D 9 to 9 i 1,2-dichloroethane 6.3 i 0.5

EA 3 S05-3A-D _ 9 to 9 ; carbon tetrachloride 1.4 0.5

.... EA_3_.........!..........S_05-3A:D_.........:..........9to9_...... _.......v__nrl__h:°ri:de.................__....... 3_:8_..........!...............0.5__.......
EA 3 i S05-3A-E 10to 10 _ 1,1-dichloroethane 18 _ 5

EA 3 ' S05-3A-E 10to 10 i. vinyl chloride..............................................................................._................................. 1.2 0.5 ....
..........EA-3 .............- S05-3A-E 13 to 13 :. l,l-dichloroethane ..........i...............43 ...........I 5±

EA 3 i S05-3A-E 13 to 13 cis-l,2-dichloroethene , 19 6

...... EA--3-...............i--- -S05- 3A--E........i..........i3 to-i-3........ ...........--_chl0ro-e-th_ine-......... r ....... 6_9-............]...............5-..............

EA 3 i S05-3A-E i 13 to 13 i vinyl chloride 3 i 0.5
EA 3 i S05-4-2 9.5 to 11.5 1,2-dichloroethane 0.6 i 0.5

EA 3 S05-4-2 9.5 to I 1.5 trichloroethene 10 _ 5

EA 3 : S05-4-2 i 9.5 to 11.5 trichloroethene 9.5 5

EA 3 .. S05-4-2 11.5 to 13.5 i 1,2-dichloroethane 1.3 0.5

EA 3 ! S05-4-2 _ 11.5 to 13.5 i benzene 1.3 1

.............................EA 3 i'-...................................S05-4-3 _-i..........................5 5 to 7 5 _[..................................................1,l-dichloroethane _i...................................6 2 -!.................5--- _ -- _ -'-" • _ ....... _ -- . _
EA 3 i S05-4-3 ! 9.5 to 11.5 [ 1,1-dichloroethane i 6 i 5---- ..... ' _ .......... t -- i -
EA 3 S05-4-3 9.5 to 11.5 1,1-dlchloroethane i 5.2 i 5

EA 3 I S05-4-3 9.5 to 11.5 i 1,2-dichloroethane _ 0.6 t 0.5

EA 3 i S05-4-3 9.5 to 11.5 ! 1,2-dichloroethane _ 0.6 _ 0.5

EA 3 S05-4-3 9.5 to 11.5 i 1,2-dichloroethene (total) i 46 _ 6

EA 3 S05--4-3 9.5 to 11.5 { cis- 1,2-dichloroethene 21 6
i 8 5EA 3 S05-4-3 9.5 to 11.5 _ trichloroethene _ I
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station I1) (feet bgs) Analyte (pg/L) (pg/L)

........ E_A3_........ !......... S_0_5_-:4_-3............ 9=5_t9_11._ .... i___. trichl_or_oethe_ne......................7.3_3___...... __..... 5..............
EA 3 : S05-4-3 11.5 to 13.5 1,2-dichloroethane 0.9 0.5

EA 3 S05-4-3 11.5 to 13.5 benzene i 2.4 i 1
i

.. EA 3 S05-4-3 11.5 to 13.5 trans-l,2-dichloroethene I1 10

EA 3..............i..............S05-4-3 11.5 to 1315 Y ...................vinyl chloride .............._i...........3.i i 0.5
EA 3 S05-4-3 13.5 to 15.5 1,2-dichloroethane 1.2 0.5

EA 3 S05-4-3 13.5 to 15.5 benzene 3 1

0.5EA 3 S05-4-3 :. 13.5 to 15.5 i vinyl chloride 1.5 -:-
EA 3 i S05-4-4 7.5 to 9.5 1,1-dichloroethane 51 5

; : _ vinyl chloride ! 1 0.5
EA 3 : S05-4-4 5.5 to 7.5 l,l-dichloroethane 180 5

EA 3 S05-4-4 5.5 to 7.5 1,l-dichloroethene : 10 6

EA 3 S05-4-4 5.5 to 7.5 1,2-dichloroethane 0.6 0.5
......................................... i ......................................................... r- ...................... ...................

EA 3 S05-4-4 9.5 to 11.5 _: 1,1-dichloroethane 210 5

EA 3 i S05-4-4 9.5 to 11.5 4 1,1-dichloroethene 8.5 6
......F_A3.............................S05-4-4..... 9.5 to 11.5 cis-l,2-dichloroethene i 16 6

EA 3 S05-4-4 9.5 to 11.5 : trichloroethene :_ 8.4 5

EA 3 S05-4-4 9.5 to 11.5 i vinyl chloride i 4.4 0.5
......................... ! .............. i "

EA 3 S05-4-4 13.5 to 15.5 1,2-dichloroethane 0.7 0.5

_ln_ _.........EA3 ............__....... S_05-4.-_4........ 13.5 to 15.5 i benzene 3.4 1
EA 3 S05-4-4 " .........i i15to-i-3_5..... _.... 1,--i_dichlor_thane....................240...............-.........5.............

EA 3 S05-4-4 11.5 to 13.5 1,1-dichloroethene I 1 r 6
.......................... .................................. i

EA 3 _ S05-4-4 11.5 to 13.5 cis-l,2-dichloroethene 21 6

EA 3 S05-4-4 11.5 to 13.5 : trichloroethene 11 5

EA 3 " S05-4-4 11.5 to 13.5 vinyl chloride 7.3 0.5

EA 3 i S05-4-5 11.5 to 13.5 i l,l-dichloroethane 34,000 ; 5

EA 3 i S05-4-5 11.5 to 13.5 i 1,1-dichloroethane 40,000 i 5

EA 3 _ S05-4-5 11.5 to 13.5 i 1,1-dichloroethene 1,400 " 6
EA 3 ! S05-4-5 11.5 to 13.5 1,1-dichloroethene i 2,000 !.........................................................................................................................................................................................i .....6
EA 3 i S05-4-5 _ 11.5 to 13.5 ! 1,2-dichloroethane ! 24 0.5

EA 3 S05-4-5 11.5 to 13.5 _ benzene 1.1 : 1
....... EA3 ...... _-- S--0-5-4---5-................11.5 to 13.5 i cis-l,2-dichloroe-thene i 62 -i........6 ...........

[

EA3 i S05-4-5 11.5to13.5 !i trichloroethene i. 42 t 5

[

EA 3 i S05-4-5 11.5 to 13.5 i vinyl chloride 230 _ 0.5

EA 3 i S05-4-5 7.5 to 9.5 = 1,l-dichloroethane 4,400 ! 5

EA 3 [ S05-4-5 7.5 to 9.5 l,l-dichloroethene 370 _ 6

EA 3 i S05-4-5 7.5 to 9.5 vinyl chloride 200 .[_. 0:5........
EA 3 [ S05-4-6 5.5 to 7.5 l,l-dichloroethane 13 i 5

I .............

EA 3 J S05-4-6 i 12 i 5i _ 7.5 to 9.5 1,1-dichloroethane : I
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area _ Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 3 : S05-4-6 ' 9.5 to 11.5 l,l-dichloroelhane 13 5

E-A3 -- SO5---4-6 - 915 iol L5 1,1---dic----hlor-oei]mne-i 13 : 5-

EA 3 S05-4-6 9.5 to 11.5 1,2-dichloroethene (total) 11 6

EA 3 S05-4-6 11.5 to 13.5 l,l-dichloroethane i 21 ', 5

EA 3 S05-4-6 11.5 to 13.5 cis-l,2-dichloroethene ' 22 i 6

EA 3 i S05-4-6 11.5 to 13.5 vinyl chloride 1.2 0.5: !
EA 3 S05-4A-A 10to 10 i l,l-dichloroel_ane........................................................................................._..........................................................................i I,I00 5
EA 3 : S05-4A-A 10 to 10 : 1,l-dichloroedaene 63 6

EA 3 S05-4A-A 10to 10 vin_lchloride ................ 2..6___.: ...... 0.5_......
............E-A3-................... S0514_-A....... ..................i2io i2 -- cis- 1,2-dichloroethene 26 6

EA 3 S05-4A-A :: 12 to 12 'i trichloroethene ..................39 ....................._..................5 .....

..... EA3 .......................S05_A:A .......! 12 t-0i2 ..................._ vinyl chloride 0.68 _0_5_....
EA-3 " _---A -[ 8 to 8 1,1,1-trichloroethane 1,900 200

EA 3 ., S05-4A-A ! 8 to 8 1,l-dichloroethane 5,900 5
EA 3 S05-4A-A 8 to 8 1,1-dichloroethene i 2,100 i 6

EA 3 _ S05-4A-A 8 to 8 1,2-dichloroethane 9.5 0.5

EA 3 S05-4A-A 8 to 8 carbon tetrachloride 210 0.5
• _ !

EA 3 S05-4A-A 8 to 8 trichloroethene 7.7 : 5

EA 3 S05-4A-A :_ 8 to 8 _ vinyl chloride 7.2 i 0.5
EA 3 S05-4B-A i 10to 10 1,1-dichloroethane 11 5

........................................ _.............................. _ .................................................... :......................... !...............

............-EA-3 S05-4B-A i 10 to 10 i 1,l-dichloroethene 12 6.............

EA 3 S05-4B-A : 10 to 10 carbon tetrachloride 0.75 : 0.5

EA 3 S05-4B-A ! 10 to 10 cis-l,2-dichloroethene _ 14 ,, 6

........ _E_A_.)_.............L_____S05:_4_B_:_A_.................!0 to _!0.................. _m'c_h_.!_0_r_ge...tl}__!n_e..............._:...............12..............!...........5 .........

EA 3 : S05-4B-A _ 12 to 12 l,l-dichloroethane 29 5
EA 3 ' S05-4B-A _: 12 to 12 l,l-dichloroethene 22 6

EA 3 S05-4B-A 12to 12 1,2-dichloroethane 0.57 0.5

EA 3 S05-4B-A i 12to 12 cis-l,2-dichloroethene 50 i 6
EA 3 i S05-4B-A i 12to 12 trans-l,2-dichloroethene i: 12 ! 10

EA 3 S05-4B-A 12 to 12 vinyl chloride 2.4 q 0.5

EA 3 : S05-4B-A i 7 to 7 1,1,1-trichloroethane 260 200................... _................. _-.............................. 7----_____ ......... _.............__ .......... : .................
EA 3 i S05-4B-A ,. 7 to 7 i 1,1-dnchloroethane ': 27 i 5

i ' ] 6EA 3 S05-4B-A i 7 to 7 i 1,l-dichloroethene 25 I
EA 3 i S05-4B-A i 7 to 7 i 1,2-dichloroethane 1 i 0.5

i i , IEA 3 S05-4B-A ) _____7_to7............i carbon tetrachloride 37 . 0.5
EA 3 i S05-4B-A i 7 to 7 i trichloroethene i i! _ 13 _ 5

EA 3 i S05-4B-B i 10to 10 i 1,1-dichloroethane i 410 t 5
7

EA 3 1 S05-4B-B ! 10to 10 i l,l-dichloroethene 110 : 6

EA 3 t S05-4B-B I 10 to 10 i: cis-l,2-dichloroethene i 43 i 6

page 10 of 35
05/01/07 11:21 AMIwk:\wordproces_ng_reports_ctcPO93_workpian_na,_attachments_att,a_sap_appendixal_tab_es_tableal-5.doc



Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 3 S05-4B-B 10 to 10 vinyl chloride 9.4 0.5
EA 3 S05-4B-B 13.5 to 13.5 l,l-dichloroethane 240 5

EA 3 S05-4B-B 13.5 to 13.5 1,2-dichloroethane 2.9 _ 0.5

EA 3 S05-4B-B 13.5 to 13.5 i benzene .................2.4 ........... ...........1

EA 3 S05-4B-B ' 13.5 to 13.5 i trans-l,2-dichloroethene : 17 10

EA 3 : S05-4B-B 13.5 to 13.5 ' vinyl chloride _ 8 0.5
EA 3 S05-4B-B 8 to 8 1,l-dichloroethane 41 5

EA 3 ; S05-4B-B 8 to 8 1,1-dichloroethene :_ 20 6

EA 3 : S05-4B-B 8 to 8 cis-1,2-dichloroethene 6.5 i 6
................................................ _................................... ;...............................

EA 3 : S05-5-3 5.5 to 7.5 l,l-dichloroethane 7.3 5
EA 3 S05-5-3 7.5 to 9.5 l,l-dichloroethane 13 5

EA 3 S05-5-3 9.5 to 11.5 i 1,1-dichloroethane 190 5

• EA 3 S05-5-3 9.5 to 11.5 1,2-dichloroethane 2.6 0.5

.......... .... ! S05-5-3 9.5 to 11.5 benzene 2.5 ! i-..........

EA 3 S05-5-3 :: 9.5 to !1:5 ...................viny!.ch!0ride 0.8 ! 0.5
EA 3 : S05-5-3 11.5 to 13.5 1,1-dichloroethane 7 5
EA 3 i S05-5-3 11.5 to 13.5 1,1-dichloroethane 8.1 _ 5

EA 3 ...... i.........S_05_75_3....... 1!:5_t0.!3"5........ L2-d!_hl0r_thene (total) IJO0 ........................6 ....
EA 3 S05-5-3 11.5 to 13.5 benzene 10 1

EA 3 _ S05-5-3 11.5 to 13.5 : benzene 9.8 _ 1
................................_.......................................................................:..............................................................................................................................

EA 3 i S05-5-3 11.5 to 13.5 cis-l,2-dichloroethene 820 6

EA 3 S05-5-3 11.5 to 13.5 i vinyl chloride 170 :. 0.5

EA 3 .........)....... S05-5-3................i......1i15 to-i3.5 .....! ........ vinyi-chi0ride .... ......... i90 ....... i 0.5 ...........
-- EA 3 S05-5-3 i 13.5 to 15.5 i benzene 3.8 1

.... EA 3 '; S05-5-3 i 13.5 to 15.5 i trans-l,2-dichloroethene ': 62 r; 10

EA 3 S05-5-3 13.5 to 15.5 : vinyl chloride 20 i 0.5
EA 3 S05-5-4 5.5 to 7.5 1,1-dichloroethane :; 850 i 5

EA 3 S05-5-4 5.5 to 7.5 l,l-dichloroethene 46 6
i

EA 3 S05-5-4 5.5 to 7.5 1,2-dichloroethane 4.5 0.5

EA 3 S05-5-4 5.5 to 7.5 _ trichloroethene ' 8.1 _' 5

EA 3 ! S05-5-4 5.5 to 7.5 vin_ chloride 1.8 i 0.5
EA 3 I S05-5-4 7.5 to 9.5 ! 1,i-dichlorc_an-e ............i.............2,6(_ ..... I............5 ......

EA 3 _ S05-5-4 7.5 to 9.5 i 1,1-dichloroethene 150 i 6
EA 3 _ S05-5-4 7.5 to 9.5 i li 1,2-dichloroethane 26 _ 0.5

S05-5-4 7.5 to 9.5 _ cis-l,2-dichloroethene 10 i 6
EA 3 i !

..... EA_3....... i S05-5-4 7.5 to 9.5 trichloroethene 27 -I 5
EA 3 j S05-5-4 7.5 to 9.5 vinyl chloride 39 ! 0.5

EA 3 I S05-5-4 9.5 to 11.5 1,l-dichloroethane 2,400 I 5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) _ Analyte (pg/L) (pg/L)

EA 3 S05-5-4 _: 9.5 to 11.5 l,l-dichloroethene : 57 6

EA 3 S05-5-4 _. 9.5 to 11.5 1,2-dichloroethane 16 0.5

EA 3 S05-5-4 9.5 to 11.5 cis- 1,2-dichloroethene 7.6 6

EA 3 S05-5-4 _: 9.5 to 11.5 trichloroethene ........ 7:8............................................5

.... EA 3 ....... i..........S05--5-4...... i.... 915to i i.5 ........... vinyl chloride 21 0.5
_3 : _-7 13_-5-to155--i benzene 1.5 i 1

EA 3 S05-5-5 i 9.5 to 11.5 i 1,2-dichloroethane 0.9 i 0.5

EA 3 S05-5-5 i 9.5 to 11.5 i 1,2-dichloroethane 0.6 i 0.5

EA 3 S05-5-5 _ 11.5 to 13.5 i 1,2-dichloroethane 0.7 _ 0.5..................................................... _ ........................................................................

EA 3 S05-5-5 i 11.5 to 13.5 benzene 2.3 i 1
EA 3 ' S05-5B-A i 12 to 12 l,l-dichloroethane 22 5

EA 3 S05-5B-A i 12 to 12 1,1-dichloroethene _ 97 t 6

EA 3 S05-5B-A 12 to 12 trichloroethene 7.9 5
............................................................................................. =_ ..................................... :.................................

EA 3 S05-5B-A 15 to 15 1,1,l-trichloroethane 620 200
EA 3 S05-5B-A 15 to 15 l,l-dichloroethane 510 5

EA 3 S05-5B-A 15 to 15 __ 1,l-dichloroethene 1,500 6
EA 3 S05-5B-A 15 to 15 '_ 1,2-dichloroethane 3.1 0.5

EA 3 S05-5B-A 15 to 15 carbon tetrachloride 100 0.5

.............EA 3..... i..........SO5-5B-A......... 15 to 15 :i cis-l,2-dichloroethene 120 i 6
EA 3 : S05-5B-A 15to 15 : tetrachloroethene 5.1 ! 5................................................................................................................................... .............................................
EA 3 S05-5B-A 15to 15 i trans-l,2-dichloroethene 17 10

EA 3 S05-5B-A 15to 15 trichloroethene . 70 , 5

EA 3 : S05-5B-A 15 to 15 vinyl chloride 150 i 0.5

EA3 ............... _S_05-5B-_B........... 1_3:5to_!3_5-........ __v_i_n_yl_chJ?.r_ide_..........................._1._2............i...... 0:5......
...... EA 3 S05-5B-B 7 to 7 1,1-dichloroethene 12 ! 6

EA 3 S05-5B-B 7 to 7 ......... !...................v_!.py_lch!p0de 0.56 _ 0.5

EA 3 S05-DGS-DP06 7 to 7 1,1-dichloroethane 84 i 5

EA 3 , S05-DGS-DP06 7 to 7 1,2-dichloroethane 0.6 0.5

EA 3 i S057DQS-D_PI_...................7to7 ............ !_,2-d!c_h!oroe_thgne(total) _.!20 ...............i............6 ...........
EA 3 : S05-DGS-DP06 7 to 7 trichloroethene 73 i 5

EA 3 S05-DGS-DP06 i 7 to 7 vinyl chloride 1 0.5............................................. ! ...................................................................

EA 3 S05-DGS-DPI 1 i 9 to 9 1,1,1-trichloroethane 28,000 200

EA 3 S05-DGS-DPI 1 I 9 to 9 1,1-dichloroethane ! 7,400 5
EA 3 S05-DGS-DP11 [ 9 to 9 1,1-dichloroethene i 11,000 6

i

EA 3 S05-DGS-DP11 j 9 to 9 1,2-dichloroethane ! 420 0.5

EA 3 S05-DGS-DP][1 i 9 to 9 1,2-dichloroethene (total) i 320 6

EA 3 S05-DGS-DPIt1 i 9 to 9 trichloroethene 140 5

EA 3 S05-DGS-DP][1 [ 9 to 9 vinyl chloride 400 0.5

I i 1,1-dichloroethane 9 5
EA 3 _. S05-DGS-DP]L2 L 9 to 9 i
EA 3 f S05-DGS-DP12 _i 9 to 9 ,r l,l-dichloroethene 8 , 6
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

r

....__EA__3...............S05-____DGS:D_P12 ................9_to9...... _1,2-di___c_hloroe_t_hene(t._0ta!)................_18___ ...........6_........
EA 3 S05-DGS-DP12 9 to 9 trichloroethene 11 5

EA 3 S05-DGS-DP14 14to 14 1,1,1-trichloroethane 250 200
EA 3 S05-DGS-DP14 14to 14 l,l-dichloroethane 17,000 5

.............................................................................. i............................................... ..................................

EA 3 S05-DGS-DP14 14to 14 1,l-dichloroethene 690 6

EA 3 S05-DGS-DPI4 14to 14 1,2-dichloroethane 15 : 0.5

EA 3 S05-DGS-DP14 14to 14 1,2-dichloroethene (total) 8 : 6
....................... ;...................................... , .......................... _..................................... _..................... _ .........

EA 3 : S05-DGS-DF'14 14 to 14 trichloroethene 12 5

..... EA3 .............i--.S--0-5---D-G-S'D--P_'14:_.........._!4.to_1_4.........'....... vinyl c_hlor.!.d_e"................................88 ..... ..........0.5 .........
EA 3 S05-DGS-DP15 14 to 14 1,1-dichloroethane 11 5

EA 3 S05-DGS-DP15 14 to 14 1,2-dichloroethene (total) 8 6
............................................................. r ........................................... ................................................................ _ ................................................

EA 3 S05-DGS-DP15 14 to 14 vinyl chloride 2 : 0.5

...........EA_3............._S05-DG_S-D_PP1_6...............14 to!4 ........ ....__l:l-dich_loroethane-...................!1_,__0(_____!................5 .......
EA 3 S05-DGS-DP16 14 to 14 1,1-dichloroethene 530 _ 6

EA 3 S05-DGS-DP16 14to 14 1,2-dichloroethane 6 0.5

EA 3 S05-DGS-DP16 14to 14 _ 1,2-dichloroethene (total) 14 6
EA 3 S05-DGS-DP16 14to 14 i trichloroethene 10 _ 5

...........EA3 ................S°5_D.GS-DP!6........... !.4t°14-..................... _vinyl_oh!or!de.... ! 00 ........... 0-5.
EA 3 i S05-DGS-DP23 6 to 8 1,1-dichloroethane _ 33 : 5

EA 3 S05-DGS-DP23 6 to 8 _. vinyl chloride 0.6 ! 0.5_€ .......................................................................t.....................................?-.................................................................. _...........................
EA 3 S05-DGS-DP23 i 11 to 13 ' 1,l-dichloroethane 490 : 5
EA 3 S05-DGS-DP23 _: I 1 to 13 : 1,1-dichloroethene 8.6 6

6.5 0.5EA 3 S05-DGS-DP23 11 to 13 _ vinyl chloride .-
EA 3" S05-DGS-DP24 6 to 8 1,1-dichloroethane 7.4 : 5

............................... _ ........................... _.............................. __ ................................... _ .......................... :...................................

EA 3 S05-DGS-DP24 6 to 8 1,1-dichloroethane 9 5

......... E_A3....................S_05_-D.GS-DP24 ...........! !..t0 !3 ........................!,.l__-d!_c._h_lo_rc_._thane......................6-8.....................5........
EA 3 S05-DGS-DP38 8 to 8 1,1-dichloroethane 24 ' 5

EA 3 S05-DGS-DP38 8 to 8 cis-l,2-dichloroethene 6.1 _ 6
EA 3 i S05-DGS-DP38 i 12 to 12 benzene .i 2.2 _ 1

EA 3 '_S05-DGS-DP38 _ 12 to 12 vinyl chloride ................. 211............_ ........015......
i 6.4 5EA 3 S05-DGS-DP40 10 to 12 1,l-dichloroethane

...... EA-3.......... SO5-DGS-D-P_T--0--F.........iO toi-2............... --_-nze--ne-........................... 1.3.....................[.......
EA 3 S05-DGS-DP,I0 10to 12 cis-l,2-dichloroethene ! 15 6i

EA 3 S05-DGS-DP,I0 15to 17 benzene i 6.5 1
EA 3 S05-DGS-DP42 8 to 10 i 1,1-dichloroethane [ 21 5

EA 3 S05-DGS-DP,12 8 to 10 i cis-l,2-dichloroethene ! 6.9 6
EA 3 S05-DGS-DP42 12 to 14 i l,l-dichloroethane _ 19 5

EA 3 S05-DGS-DP42 12 to 14 i benzene 1.1 1

EA 3 _ S05-DGS-DP42 12 to 14 i cis-l,2-dichloroethene 29 6
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (Fg/L) (Fg/L)

EA 3 S05-DGS-DP42 12 to 14 .................................. 20 0.5vinyl chloride ...... :......................

EA 3 _ S05-DGS-DP49 8 to 10 _ l,l-dichloroethane 31 5......................................................................................................................................... =..................................i............................
EA 3 S05-DGS-DP49 8 to 10 _ 1,1-dichloroethene 7 = 6

EA 3 S05-DGS-DP49 12 to 14 1,1-dichloroethane 18 5............................................................................................ !...................

EA 3 S05-DGS-DP49 12 to 14 _: benzene 5 . 1

EA 3 S05-DGS-DP49 12 to 14 vinyl chloride 22 _ 0.5

.................................................................... ,_= ...........
Lower FWBZ ........... i ....._.........................................

EA 3 5-3-ADDI06 18to21 i cis-l,2-dichlorc,_thene470 ; 6

EA 3 5-3-ADDI06 23to26 i cis-l,2-dichlorc,ethene380 _ 6
EA 3 5-3-ADDI07 18to21 cis-l,2-dichlorc,_thene310 i 6

EA 3 5-3-ADDI07 23to26 i cis-l,2-dichloroetheneI0,000 6

..........EA3 ......... .......5-3-_D14 ......!- 20to 24 _. 1,l-dichloroethane 470 5!

z " 'EA 3 i 5-3-ADD1 _ 20 to 24 vinyl chloride .._.............._1__60 ......!....... 0.5........

EA 3 5-3-ADD15 i 20 to 24 1,1-dichloroethane 630 { 5
EA 3 5-3-ADDI7 ; 21 to 25 1,l-dichloroethane 230 5........................ ......................................... i ........................... i ...............................................................................................................................

EA 3 5-3-ADD18 19.5 to 23.5 1,l-dichloroethane 540 i 5

EA 3 i 5-3-ADD 18 19.5 to 23.5 _ vinyl chloride 42 _: 0.5

EA 3 5-3-ADDIO 19to 22 1,1,1-trichloroethane 580 200

1,1-dichloroethane 1,500 5
EA 3 _=,. 5-3-ADDlO 19to 22 * _
EA 3 i 5-3-ADDlO 24 to 27 . 1,1,1-trichloroethane 260 200

EA 3 i 5-3-ADD19 i 24 to 27 1,1-dichloroedaane 300 ; 5

EA 3 5-3-ADD20 20 to 24 1,1-dichloroedaane , 3400 5

EA 3 ' 5-3-ADD21 21 to 25 l,l-dichloroethane i 1,800 5

EA 3 _ 5-3-ADD22 17 to 21 l,l-dichloroethane =! 23,000 5

EA 3 ' 5-3-ADD22 i 23 to 26 1,1,1-trichloroethane .......i....... 23,_0 .... _ ......200.........

EA 3 5-3-ADD22' 23 to 26 1,l-dichloroedmne ! i,900 5EA 3 i 5-3-ADD23 20 to 24 l,l-dichloroethane _ 120 i 5

EA 3 5-3-ADD24 20 to 24 1,l-dichloroel_hane 4,100 5
i i

EA 3 i 5-3-ADD24 25 to 29 1,l-dichloroethane 2,300 5
EA 3 : 5-3-ADD24 31 to 35 l,l-dichloroethane 260 5

.

EA 3 i 5-3-ADD26 17to 21 1,1,l-trichloroethane 52,1300 200

EA 3 i 5-3-ADD26 i 17to 21 1,1-dichloroethane 13,000 5

EA 3 5-3-ADD26i i 23 to 26 1,1, l-trichloroethane 350,000 200

EA 3 _ 5-3-ADD26, ! 23 to 26 1,1-dichloroethane 23,000 5

EA 3 ! 5-3-ADD26, [ 28 to 31 l,l,l-trichloroethane 250 200
EA 3 I 5-3-ADD27 i 18 to 22 1,1,1-trichloroethane 1,600,000 200

i t 5EA 3 i 5-3-ADD27 _ 18 to 22 1,1-dichloroethane 110,000
t"

EA 3 i 5-3-ADD27 i 23 to 26 l,l-dichloroethane i 6,700 ii 5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte :_ (ltg/L) (Itg/L)

EA 3 5-3-ADD28 21 to 25 1,l-dichloroethane 230 5

EA 3 5-3-ADD3 20 to 24 l,l-dichloroethane 38 5
...................................................................................................................................................... i ..................................................

EA 3 5-3-ADD32 20 to 24 l,l-dichloroethane 750 5

...........EA 3...................1_573-__ADD3_2..... i ........26 to 30 .......... 1,1-dich!oroethane _ ......330.......................5_.......
EA 3 5-3-ADD34 i 21 to 25 l,l-dichloroethane 320 5

EA 3 5-3-ADD35 25 to 29 1,1-dichloroethane 470 i 5

EA 3 5-3-ADD4 19.5 to 23.5 1,1-dichloroethane ........i..................... ,................................................................ ............................................................................................................................24 ; 5

EA 3 i 5-3-ADD40 19 to 22.5 1,1,1-trichloroethane i 890 _ 200

EA 3 i 5-3-ADD40 19 to 22.5 . 1,l-dichloroethane i 220 i 5

- -EA 3 5-3-ADD40 i 24 to 28 1,1,1-trichloreethane i 4,000 Ej 200
EA 3 i 5-3-ADI_0 24 to 28 1,1-dichloroethane ! 3,000 _ 5

EA 3 i 5-3-ADD40 ! 30 to 34 !: l,l,l-trichloroethane 230 200
EA 3 5-3-ADD41 24 to 28 1,1-dichloroethane 290 i 5

............................................................................................. _..........................................................

EA 3 5-3-ADD48 24 to 28 1,l-dichloroethane _ 270 i 5

EA 3 5-3-ADD50 19to 23 1,l-dichloroethane 770 I 5

EA 3 5-3-ADD56 19to 22.5 l,l-dichloroethane 1,800 :, 5

EA 3 ! 5-3-ADD56 i 24 to 28 1,1-dichloroethane 1,800 5

....... EA 3 ........ .........5_3-__AD_..D517_..................27 tO 30 ............. !,l_,!-_ch!0roethane ................. 530 ..... _:.........200...........
EA 3 ! 5,3-ADD57 i 27 to 30 cis-1,2-dichloroethene 390 : 64

..... E_A___3..........._.......5-_3-_AD_D57____i..........27to3 0.......................U'i_"chlo_r__oe_tl3_ene ................... 8,O00- ...........i..............5.................
EA 3 i 5-3-ADD63 : 26 to 30 l,l-dichloroethane 310 ! 5

.............EA3 ...... _:............B05_PS-O1...................!8t0 !8 : 1,1,1-trichloroethane ..... i ........ 720......................!................200...........
EA 3 B05PS-01 18to 18 1,1-dichloroethane 480 _ 5

EA 3 S05-3A-D 20 to 20 1,2-dichloroethane 1.7 _ 0.5

----EA3 .............._----S05--3A-D---? ............20to20 ..............................be----_--en--el..................i.............6_3.... i.... 1.....
EA 3 _ S05-4-4 i 15.5 to 20 1,l-dichloroethane 6.7 '. 5

........................... i ........................

EA 3 _ S05-5-3 i 15.5 to 20 cis-1,2-dichloroethene 64 i 6

EA 3 i S05-5-3 !_ 15.5 to 20 tetrachloroethene 72 _ 5
EA 3 ; S05-5-3 i 15.5 to 20 trichloroethene 77 i 5

EA 3 _ S05-5-3 i 15.5 to 20 vinyl chloride 11 _ 0.5
i S05-5-3 i

EA 3 i -i 20 to 25 1,2-dichloroethene (total) 17 i 6
EA 3 S05-5-3 20 to 25 cis-l,2-dichloroethene i 17 i 6

EA 3 S05-5-3 ! 20 to 25 tetrachloroethene : 8 I 5
.............................. ................................... i ' _.......................................................... _ ....................... _................................

EA 3 S05-5-3 20 to 25 ! tetrachloroethene i 14 i 5

EA 3 S05-5-3 i 20 to 25 i trichloroethene i 10 i 5

EA 3 S05-5-3 20 to 25 wichloroethene i 13 5

EA 3 S05-5-3 i 20 to 25 . y!ny! ch!on_de.... 2 i 0.5

EA 3 : S05-5-3 i 20 to 25 ; vin_,lchloride 2.2 , 0.5
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Table A1-5 (continued)

Depth ; Concentration I MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 4 S05-2A-C I0to10 l,l-dichloroethane 330 ! 5

EA 4 S05-2A-C 10 to 10 1,1-dichloroethene 34 : 6

EA 4 S05-2A-C 10 to 10 1,2-dichloroethane 3.7 _ 0.5

EA 4 S05-2A-C 10 to 10 cis-l,2-dichloroethene 11 6

EA 4 S05-2A-C 10 to 10 trichloroethene 16 5

EA 4 .....S05-2A:C........................!0t0I0 ................v_iny!_c__ori_de............4_2....................0:5........
EA 4 S05-2B-A 15 to 15 l,l-dichloroethane 250 5

EA 4 S05-2B-A _ 15 to 15 l,l-dichloroethene 350 . 6

EA 4 S05-2B-A 15 to 15 1,2-dichloroethane 6.7 ._ 0.5
EA 4 S05-2B-A . 15 to 15 benzene 22 1

...................................................................... ............................ i .........................................

EA 4 S05-2B-A _ 15 to 15 cis-l,2-dichlorc_thene 3,200 i 6

..... EA4 ..............:............SO5_-2B--A _ _!.5to..l_5......... ___tran__s-1,2-d___ic_h!oroe_ene _ _.............2_2_0............... I0-........

EA 4 S05-2B-A 15 to 15 _ trichloroethene 90 5z

...............EA 4...........S05.-2B-__A_.........................!5.tO!_5_........................_yiny._!...c_h_!p0de........:_ ..5,5_00_........_........0.5_............
EA 4 _ S05-2B-A 8 to 8 1,1-dichloroethane 10 5

EA 4 S05-6-3 11.5 to 13.5 1,2-dichloroer_hane 0.8 0.5
EA 4 S05-6-3 _ 11.5 to 13.5 benzene 1.4 1

EA 4 S05-6-3 ; 13.5 to 15.5 i 1,2-dichloroethane 0.7 _ 0.5

EA 4 S05-6-3 13.5 to 15.5 i benzene 1.9 1
..............................=..................................................................r---- ......................................................................i.........................

EA 4 S05-6-4 7.5 to 9.5 :_ vinyl chloride 1.9 0.5

EA4 , S05-DGS-DP21 i 11 to 13 i benzene 2 1

EA 4 S05-DGS-DP22 i 11 to 13 _ vin_ chloride 8.4 0.5
i

EA 4 S05-DGS-DP22 i I 1 to 13 vinyl chloride 16 i 0.5

EA 4 S05-DGS-DP22 i 16 to 18 benzene 4.2 _ 1

EA 4 S05-DGS-DP22 j 16 to 18 . vinyl chloride 1.4 i 0.5

EA 4 S05-DGS-DP35 ! 8 to 8 vinyl chloride 22 i 0.5
EA 4 S05-DGS-DP35 12 to 12 benzene 4.4 i 1

....... i

EA 4 S05-DGS-DP35 i 12 to 12 ..................yin_l_chlodde-............... 2.5 ; 0.5
EA 4 S05-DGS-DP35 16to 16 benzene 5.8 1

"i

EA 4 S05-DGS-DP35 16 to 16 i vin_l chloride 2 0.5
....................... -................................ _....................................................... , ....................

EA 4 : S05-DGS-DP36 8 to 10 vinyl chloride i 0.6 0.5
EA 4 S05-DGS-DP36 i 12 to 14 benzene i 3.4 1

................................................. _ ..................................................................................................... _ ......................... ..........................

EA 4 S05-DGS-DP36 16 to 18 benzene 2.1 1

EA 4 ! S05-DGS-DP37 12 to 12 i benzene 4 1

EA 4 SHP-S05-12, i 8 to 8 i l,l-dichloroethane i 7 5

EA 4 ! SHP-S05-12 i 8 to 8 [ 1,2-dichloroethene (total) ! 34 6I I
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Table A1-5 (continued)

Depth Concentration _ MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) _ (pg/L)

Uppe_rFWBZ i

EA 5 i 057-001 NA ! I, 1-dichloroethane 34 I 5
!......................

EA 5 ', 057-006-014 7 to 8 i 1,1-dichloroethane 80 i 5

EA 5 F 057-006-014 7 to 8 i 1,1-dichloroethene 19 6

EA 5 057-006-014 7 to 8 1,2-dichloroethane 0.7 0.5

EA 5 057-006-014 7 to 8 1,2-dichloroethene (total) 780 6
..................... _ ..................... ;.................................... :, .................................................... : ..................

EA 5 057-006-014 _ 7 to 8 ! trichloroethene 6 5

EA 5 057-006-014 7 to 8 vinyl chloride 580 0.5

.............EA 5............. 0577_006-_O 15....................7to8 ................................l_:.!-dichloroethane...........i.......... 680 ................ 5 ........

EA 5 057-006-015 7 to 8 l,l-dichloroethene _ 280 6

__ EA__ 5...............5.........957- _-p15 to 8......... ........ v__iinylchlo_de............... I1 ..... .......0:5 ........

EA 5 i 057-006-016 _ 9 to 10 _ 1,1,l-trichloroethane 4,700 200
EA 5 057-006-016 _ 9 to 10 1,1-dichloroethane 1,300 5

EA 5 057-006-016 9 to 10 1,l-dichloroethene 290 : 6

EA 5 057-006-016 9 to 10 carbon tetrachloride ' 130 0.5
............................................................... !.....................................T......................................................................................................: ...............................

lO 5
EA 5 057-006-016 i 9 to 10 i trichloroethene
EA 5 057-006-016 9 to 10 ..............vin_y!ch!oriide........... 1 0.5
EA 5 057-008 5 to 12 1,1-dichloroethane 26 5

EA 5 057-008 5 to 12 dichloroethene 2,200 6

EA 5 400-001 10 to 10 '. 1,1-dichloroethane 16 5............................................................................................................ E............................................................. , .............................. i ...........

EA 5 B05WT-01. 10.5 to 10.5 i 1,1-dichloroethane 180 5

EA 5 B05WT-01 10.5 to 10.5 1,2-dichloroethene (total) 120 ! 6

---E-A-5- ...... _......-B05-_-01--_1-015io10_5 ..........................v-]nylc---hlo_ide- ..........._...... 62....................i..............O15..............

EA 5 : B05WT-02 0 to 0 1,l-dichloroethane 24 5
............................................................................................... i .................................................................................. I........................

EA 5 B05WT-02 0 to 0 '_ 1,2-dichloroethene (total) 62 6

EA 5 B05WT-02 0 to 0 methylene chloride 25 5............................................ m ................................ __............................................................................... _...........................

EA 5 B05WT-02 0 to 0 vinyl chloride 40 0.5

EA 5 CA05-04 ' NA 1,2,4-trimethylbenzene i 98 : 5

EA 5 ; S05-2-1 -i 11.5 to 13.5 1,l-dichloroethane .b_ 6.9 5
EA 5 S05-2-1 i 5.5 to 7.5 l,l-dichloroethane 11 5i

EA 5 S05-2-1 i 9.5 to 11.5 i l,l-dichloroethane :: 36 i 5

EA 5 S05-2-1 9.5 to 11.5 i cis-l,2-dichloroethene i 17 6

EA 5 9.5 to 11.5i ......................._vi_n chlo .d_....................................................9-5.......
EA 5 S05-2-2 5.5 to 7.5 1,1-dichloroethane 7.9 5
EA 5 S05-2-2 5.5 to 7.5 i 1,l-dichloroethene 13 6

EA 5 S05-2-2 5.5 to 7.5 i trichloroethene 23 5

EA 5 .........S05-2-_...............7.___5t_o9.5 ........S-_...... l,l-dichloroethane :_ 13 : 5
EA 5 S05-2-2 7.5 to 9.5 1,l-dichloroethene 6.7 6

EA 5 S05-2-2 7.5 to 9.5 trichloroethene 15 5
........................................................................... ................................................ i ................

EA 5 S05-2-2 9.5 to 11.5 1,l-dichloroethane _ 8.1 5

EA 5 S05-2-2 9.5 to 11.5 trichloroethene i 7 5

EA 5 S05-2-2 9.5 to 11.5 vinyl chloride 0.8 0.5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte i (Fg/L) (pg/L)

EA 5 S05-2-2 I 1.5 to 13.5 1,1-dichloroeflaane 7.5 _ 5

EA 5 S05-2-2 13.5 to 15.5 benzene ' 2.5 1

EA 5 S05-2-3 7.5 to 9.5 1,1-dichloroetlaane 170 5

EA 5 S05-2-3 7.5 to9:5 ...... Vans_-.!k,2-d!ch!0rgethene": ..... 15 10

EA 5 S05-2-3 7.5 to 9.5 viny_!chloride 5.2 0.5
EA 5 S05-2-3 11.5 to 13.5 1,1-dichloroedaane 290 : 5

EA 5 S05-2-3 11.5 to 13.5 cis-l,2-dichloroethene 42 6

EA 5 S05-2-3 11.5 to l3.5 vinyl chloride 93 i 0.5

EA 5 S05-2-3 5.5 to 7:5............ l_l_-d_ich_lo_r_oe___a_.n_e-........... 220 ...... _........5 ....
[

EA 5 S05-2-3 5.5 to 7.5 cis-l,2-dichloroethene 72 , 6

EA 5 .............S05-273..........................._5.5tO7.5 ..... trans-l_?2-dich!_oroethene .......................!_8.................. 1()..........

EA 5 S05-2-3 5.5 to 7.5 vinyl chloride 76 0.5

EA 5 S05-2-3 9.5 to 11.5 1,l-dichloroelhane 310 5
........................................................... ................... r...............................

EA 5 S05-2-3 9.5 to 11.5 benzene 3.8 1

EA 5 S05-2-3 9.5 to 11.5 cis-l,2-dichloroethene 33 6

EA 5 S05-2-3 9.5 to 11.5 vinyl chloride 81 0.5
EA 5 S05-2-4 _ 9.5 to 11.5 1,l-dichloroethane : 16 5

EA 5 S05-2-4 9.5 to 11.5 cis-l,2-dichloroethene 37 6

EA 5 S05-2-4 9.5 to 11.5 vinyl chloride 2.5 0.5

EA 5 S05-2-4 11.5 to 13.5 l,l-dichloroethane i 78 i 5
......................................................................................................................................................................................

EA 5 S05-2-4 11.5 to 13.5 cis-l,2-dichloroethene : 38 : 6

....... E__A_5............. S0_5-2-4.................11.5 to 13.5 ................v_!nyl_c_h!oride...................i........ 5:5 . _ 0.5 .
EA 5 S05-2-4 13.5 to 15.5 1,1-dichloroethane i 19 5

EA 5 S05-2-4 _ 13.5to_1_5_.5..... ._c_is_-1,2-_dichloro ethen_e-............ _6:8_....................6 .........
EA 5 S05-2-4 13.5 to 15.5 vinyl chloride 8.9 0.5

EA 5 S05-3-2 5.5 to 7.5 trichloroethene 5.8 5

EA 5 _ S05-3-2 7.5 to 9.5 l,l-dichloroethane 44 5

EA 5 i S05-3-2 7.5 to 9.5 1,1-dichloroethene 32 6

EA 5 S05-3-2 7.5 to 9.5 tetrachloroethene 7.6 5

EA 5 S05-3-2 7.5 to 9.5 trichloroethene i 24 ' 5

EA 5 S05-3-2 11.5to 13.5 1,l-dichloroethane 940 5
i 62 6EA 5 S05-3-2 _ 11.5to 13.5 1,l-dichloroethene i

EA 5 S05-3-2 , 11.5 to 13.5 benzene 1.9 : 1
i

EA 5 S05-3-2 11.5 to 13.5 cis-1,2-dichloroethene 130 6

EA 5 S05-3-2 11.5 to 13.5 trans-l,2-dichloroethene 37 10

EA 5 S05-3-2 11.5 to 13.5 trichloroethene 61 5

EA 5 S05-3-2 11.5 to 13.5 vinyl chloride i 490 0.5
............................................................................................................................................ : .......................... i ..........

EA 5 S05-3-2 13.5 to 15.5 1,l-dichloroethane 670 5

EA 5 S05-3-2 13.5 to 15.5 benzene , 3.7 1
EA 5 S05-3-2 13.5 to 15.5 trans-l,2-dichloroethene i 11 10
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 5 505-3-2 13.5 to 15.5 vinyl chloride 180 0.5

...........EA5 ..........................S05-3-___33............. 5_._5.to7.5............ 1.1-_dichl__0.r.0e____a_ne.......................67............ !...............5.........
EA 5 S05-3-3 5.5 to 7.5 1,2-dichloroethane 2.4 0.5

2.1 0.5EA 5 S05-3-3 5.5 to 7.5 vinyl chloride .... i.................................................................................................................................. + .................................................

EA 5 S05-3-3 7.5 to 9.5 l,l-dichloroethane 130 5

EA 5 S05-3-3 7.5 to 9.5 ! vinyl chloride 2 ' 0.5
EA 5 S05-3-3 9.5 to 11.5 1,1-dichloroethane 21 :_ 5

EA 5 S05-3-3 9.5 to 11.5 .... _vin__chloride 3.1 0.5
EA 5 S05-3-3 i 13.5 to 15.5 1,1-dichloroethane 13 5

EA 5 S05-3-3 i 13.5 to 15.5 1,2-dichloroelhane : 2.1 i 0.5EA 5 S05-3-3 ! 13.5 to 15.5 _ benzene 1.1 1

EA 5 , S05-3-3 _ 13.5 to 15.5 benzene _ 4.1 1

EA 5 : S05-3-3 j 13.5 to 15.5 vinyl chloride 0.8 0.5
............................................... _- .............................. 7...................................................... _.............................. ..................

EA 5 S05-3-3 13.5 to 15.5 vinyl chloride 0.9 0.5
,

EA 5 S05-3-3 11.5 to 13.5 1,l-dichloroethane 220 5

EA 5 S05-3-3 11.5 to 13.5 1,1-dichloroethane 280 5

EA 5 _ S05-3-3 11.5 to 13.5 1,1-dichloroethene 26 i 6
EA 5 S05-3-3 11.5 to 13.5 l,l-dichloroethene 38 ! 6

EA 5 S05-3-3 11.5 to 13.5 1,2-dichloroethane 0.8 i 0.5
i

EA 5 S05-3-3 _ 11.5 to 13.5 1,2-dichloroetbene (total) 43 i 6................................. ....................... _ ............................. +.......................................... _............................. _.........................

EA 5 S05-3-3 J 11.5 to 13.5 cis-l,2-dichloroethene 38 _ 6
iEA 5 S05-3-3 11.5 to 13.5 trichloroethene 14 '. 5

.............................................................. +.................. .......................................................... : ..................... i.....................

EA 5 S05-3-3 _ 11.5 to 13.5 trichloroethene 20 : 5
4

..... E_A._5_.......................S05-_3-3__3_...... 11.__5_to..!__3:5-............:_........ vinylc_O_rr_!de-.........................79 ..... _____0_5....

EA 5 _ S05-3-3 , 11.5 to 13.5 vinyl chloride 69 ii 0.5
........ _EA..5........ ..............S05.737._4_..........i..... 13:.5 to.15.5.... l,l-dichloroethane 2,900 5

EA 5 S05-3-4 _ 13.5 to 15.5 _ benzene 8.4 1

EA 5 S05-3-4 13.5 to 15.5 trans-l,2-dichloroethene 18 10
EA 5 S05-3-4 13.5 to 15.5 vinyl chloride 2.4 . 0.5.............................. .................................................................... e ..................................................... L......................... : .....................

EA 5 ! S05-3-4 5.5 to 7.5 1,l-dichloroethane 100 _ 5

___ E_A..._5.................. S05-_374___..... 5.5to.7. 5...............Z.......c!s-7-1-'2--di.c-hl_r--°P--tl)-en-e--............. 28 _ ...........6 .........

EA 5 _ S05-3-4 5.5 to 7.5 vinyl chloride 4.5 _ 0.5

__. EA.5_...........!...........S057_3.:_.4_.........................7-5....t09r5........... 1,!-di.chlo_roe._a_n_e........................4_6_................i........5 .............
EA 5 z S05-3-4 7.5 to 9.5 1,2-dichloroethane _ 0.7 :. 0.5

EA 5 S05-3-4 i 7.5 to 9.5 benzene ! 2 1

EA 5 i S05-3-4 i 7.5 to 9.5 cis-l,2-dichloroethene i 28 6
EA 5 S05_73__.............[...........7..5.t_0.9.5...... vinylc_hlpFide _ _ 12 0.5
EA 5 '. S05-3-4 11.5 to 13.5 1,1-dichloroethane 1,700 : 5

i
EA 5 : S05-3-4 _ 9.5 to 11.5 l,l-dichloroethane i 8.8 : 5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 5 S05-3-4 9.5 to 11.5 benzene 2.2 1

EA 5 S05-3-4 i 9.5 to I 1.5 vi_nylchloride 1.7 0.5............................................ i....................... :.................................................................. !......................................................................

EA 5 S05-3-5 i 9.5 to 11.5 1,1-dichloroethane 100 5
...........EA 5 S05-3-_5-.... : .......9.5 t0_! 1_5 .... !,27dichlor_!hane ............. 4:4 _ . .0.5..........

EA 5 S05-3-5 5.5 to 7.5 1,1-dichloroethane 15 5

EA 5 S05-3-5 5.5 to 7.5 cis-1,2-dichloroethene 9.7 : 6

EA 5 S05-3-5 7.5 to 9.5 1,1-dichloroethane 47 5

EA 5 S05-3-5 7.5 to 9.5 1,2-dichloroethane 1.9 0.5

EA 5 i S05-3-5 7.5 to 9.5 viny_lchloride 0.7 ! 0.5
......................... ....li 5io131...............i.2d Lhlo otL..................0_6..........i......O_5--

EA 5 S05-DGS-DP39 i 11 to 13 1,l-dichloroethane 8 5
EA 5 S05-DGS-DP39 i 11 to 13 1,2-dichloroethane 2 0.5z

EA 5 S05-SB-I 10 to 10 1,l-dichloroelhane 62 5

EA 5 S05-SB-1 10 to 10 1,1-dichloroethene 11 i 6

...........EA5 ...... S05:SB7_!...........................!0to 10....... ............v_i_nylchlp0de_.................. !0.............................0r5............
EA 5 S05-SB- 1 12to 12 1,l-dichloroethane 330 5

EA 5 S05-SB-I 12to 12 _ 1,1-dichloroethene 78 6
EA 5 S05-SB-1 12to 12 cis-l,2-dichloroethene 21 6

EA 5 S05-SB- 1 12to 12 trans-1,2-dichloroethene 12 10

EA 5 S05-SB-1 12 to 12 trichloroethene 21 5

EA 5 S05-SB-1 12 to 12 ! vinyl chloride . 81 0.5

...........EA 5 , S05-SB-1 _ 7 to 7 1,l-dichloroethane 85 5

EA 5 i S05-SB-1 i 7 to 7 i 1,1-dichloroethene 32 6
EA 5 i S05-SB-1 7 to 7 1,2-dichloroethane 6.9 0.5

EA 5 S05-SB-I 7 to 7 trichloroethene 14 _ 5
EA 5 S05-SB-1 ) 7 to 7 ' vinY!_c_hlo0de-....................................2__! 0.5
EA 5 S05-SB-2 i 10to 10 1,l-dichloroethane :. 65 , 5

EA 5 S05-SB-2 10to 10 1,1-dichloroethene i 6.5 : 6)

..........EA5_ ...............S05-SB'-2-......................l-0-tq-10...........! ...... bermene ......................i......................1__.!........ '_...............!_...................
EA 5 ' S05-SB-2 10 to 10 cis-l,2-dichloroethene i 32 i 6

EA 5 S05-SB-2 10 to 10 trichloroethene 26 5

EA 5 S05-SB-2 10 to 10 vinyl chloride ) 210 0.5

....... EA5 ............_....... S05_-S_B:_2..........._ ....... !2_to_!2_................ ! ,_1-_dich_!oroetha!)e_........!.................9_6............! ...........5.....
EA 5 S05-SB-2 ! 12 to 12 1,1-dichloroethene 89 i 6

EA 5 S05-SB-2 i 12 to 12 benzene 3 1

EA 5 S05-SB-2 12 to 12 i cis-l,2-dichloroethene ! 30 6

__EA5 .......... S05-SB72........ 12 to 12 _ trans-l,2-dichlor0ethen_e !..................26 .......... 10............
EA 5 : S05-SB-2 12to 12 trichloroethene 14 5

EA 5 i S05-SB-2 12to 12 vinyl chloride 530 0.5

V
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station lI) (feet bgs) Analyte (ltg/L) (pg/L)

EA 5 S05-SB-2 7 to 7 1,1-dichlorocthane 6.2 5
.!

.........EA 5............................S05-S_B-_2.......... .7 t__o=_7".......... _......c arb_on_te_a_c_hlo_n'de-...................0.68 ....... ..................0:5 .......

EA 5 S05-SB-2 7 to 7 _ tetrachloroethene 15 5
EA 5 S05-SB-2 7 to 7 trichloroethene..................................................................................... ..................................................i. 26 ...... ..... 5 ..........

EA 5 S05-SB-2 7 to 7 vinyl chloride 1.7 , 0.5

Lower FWBZ ,

...........EA5 ....... S05-373............._............1_5__5-t°20............... !,_!Td_ichl°r°ethane.............. 48 .... i __=5.................
EA 5 S05-3-3 15.5 to 20 cis-1,2-dichloroethene 13 6

EA 5 S05-3-3 15.5 to 20 vinyl chloride . 15 i 0.5

U--p-_r---_BZ ""..................................._ .............................i................................i.........................".............
EA 6N i 5-I-ADDI0 i 6 to 9 t,l-dichloroethane i 8.9 5

....... EA 6N 5-I-ADD10 i 11 to 14 ;_ 1,l-dichloroethane ' 120...............i.........5-............
: .i r

EA 6N 5-1-ADD12 i 6 to 9 1,l-dichloroethane 42 5
............................................_--......................................._........................................_................................t......................

EA 6N 5-1-ADD1:2 6 to 9 _, cis-1,2-dichloroethene 79 6

..........EA.._6N ......... 5"I'AD.D!2..............................6 tO9 .......... .....................trich!0r_then e............. 99........ ! .........5..........
EA 6N : 5-1-ADD12 6 to 9 vin_ chloride 6.3 _ 0.5

EA 6N 5-I-ADDI2 10 to 13 _ 1,1-dichloroethane _: 5,300 5
EA 6N 5-1-ADD12 10 to 13 cis-l,2-dichloroethene 2,600 6

EA 6N 5-I-ADDI2 10 to 13 trichloroethene ! 1,600 5

EA_6N_ ......................._5--_I.-._.A:DDEZ_...............I_o_._t_o.._I_3............vin_lchloride 1,700 i 0.5
EA 6N 5-1-ADD12 15to 18 1,1,l-trichloroethane 28,000 200

...........EA6N ............ 5-!TADD.!.._............ 15to 18 ...........lr_!r.djc_h!orocthane............!._ 17,000......................5..............

EA 6N ! 5-1-ADDI2 __ 15 to 18 i cis-l,2-dichloroethene ! 230,000 :_ 6

_ EA6_N_..................5-I-__D_I_2_.........._1_53o18............._m'ch!oroeth.en._...._...............3._2.0:_000-...................._5_.....

EA 6N ' 5-1-ADD12 i 15 to 18 :. vinyl chloride 31,000 _ 0.5
EA 6N 5-I-ADDI3 i 6 to 9 : l,l-dichloroethane 11 5

............................................................._............................................_..................................................................._............. _...................

EA 6N 5-I-ADD13 6 to 9 trichloroethene _ 7.4 _ 5

EA 6N 5-I-ADD13 11.5 to 14.5 i 1,1-dichloroethane ! 130 _ 5

......E_A6N .................5-I-ADD.!2!....... 11.5 to !_4:5......!._.._€!S-__l..,.2_-di_c_h!proethene.............. ! 0 .............i...............6.............
EA 6N 5-I-ADDI3 11.5 to 14.5 trichloroethene 11 _ 5

EA 6N 5-1-ADD13 11.5 to 14.5 i vinyl chloride 13 i 0.5--EA 6---N........ .......5[i--_13D13...... !.... 17--t020.5....... _ .... 1,l---dichlor_ane ........i..............911...............................5 ....

EA 6N 5-I-ADDI4. 11to 14 ! l,l-dichloroethane i 78 5
EA 6N 5-1-ADD14. i 11 to 14 viny_l_chloride i 22 : 0.5

EA 6N...................5-!_.-_AD_..D__l_5_____ ____!l__t0_15.............. _l,_l_-dich_loroe_an__e........... 6,300 ..........!............5..........
EA 6N : 5-1-ADDI5 11 to 15 cis-l,2-dichloroethene 3,100 6

EA 6N 5-I-ADD15 11 to 15 trichloroethene 4,300 5

EA 6N , 5-I-ADDI5 11 to 15 vinyl chloride _ 570 0.5

EA 6N i 5-1-ADD16 i 11 to 15 1,1,1-trichloroethane 7,600 200
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Table A1-5 (continued)

Depth 'Concentration MCL*
Study Area Station ID (feet bgs) Analyte _ (pg/L) (pg/L)

EA 6N 5-1-ADD16 11 to 15 l,l-dichloroethane 15,000 5

EA 6N 5-I-ADDI6 11to 15 l,l-dichloroethene 1,500 6
............................................................................. _................................... _...................................................... +.........................................

EA 6N 5-I-ADD16 11to 15 trichloroethene 910 5
i

EA 6N 5-1-ADD16 11to 15 vinyl chloride 960 _ 0.5
EA 6N 5-1-ADD16 17to 21 l,l-dichloroethane :_ 440 5

..............................

EA 6N : 5-1-ADD16 i 22 to 25 1,1-dichloroelhane _: 170 5
i

EA6N ......._ 5=I-ADDI7 ! 11to 15 1,l-dichloroethane 150 5
EA 6N 5-I-ADD17 11to 15 cis-l,2-dichloroethene '_ 21 6

EA6N 5-I-ADD17 i 11to 15 vinyl chloride 7.1 0.5

EA 6N _ 5-1-ADD19 _ 11 to 15 1,1-dichloroethane 2,100 5

EA 6N 5-1-ADD19 11 to 15 ; cis-l,2-dichloroethene 7,000 6

EA 6N 5-1-ADD19 i 11 to 15 i trichloroethene 8,900 5

EA 6N i 5-1-ADDI9 i 11 to 15 i vin_l chloride i 2,600 0.5

---EA---6N ....... i.........5:i-_LD-D2............... i-2to-1-5............!.............i-'l--d-ichlor- ihan-e-..........;......... 360.............................5-......

EA 6N ! 5-1-ADD20 6 to 9 1,1,1-trichloroethane i 650,000 _ 200

EA 6N 5-1-ADD20 6 to 9 _; 1,l-dichloroethane i 55,000 5

EA 6N 5-I-ADD20 6 to 9 i trichloroethene 52,000 5:
EA 6N 5-1-ADD20 _ 11to 15 1,1,l-trichlorc+;thane i 2,500,000 200

EA 6N 5-I-ADD20 + 11to 15 l,l-dichloroethane _ .... 2_80,00()- ........................_5_.......

........EA 6N .......... 5;_!-ADD_2__o...........+..............11to_._l_5............__......_1,17dic_hl_q_r0_ethe_ne-................ 897..000...............:..........6......
EA 6N 5-1-ADD20 11 to 15 cis-l,2-dichloroethene 38,000 i 6

EA 6N 5-1-ADD20 I 1 to 15 i trichloroethene i 230,000 5
EA 6N i 5-1-ADD20 15.5 to 19 1,1,1-trichloroethane i 9,400 200

___E A 6N .......... _5-1:_ADD20,.............. !5:_5_t_o.!9_................._l:l_i_ch_lp_r0et__h_a_ne__i...........!_5,__ ........................_ ........
EA 6N 5-1-ADD20 15.5 to 19 1,1-dichloroethene 620 6

............E_A__.6_N.........................5-!:_ADD20........................!_5:5_to___!9..............c_!s:!,2:_d_ic_h_!_0r0e_ther_e...................2,800............. 6 ....
EA 6N 5-1-ADD20 15.5 to 19 trichloroethene 780 5

EA 6N 5-1-ADD20 i 15.5 to 19 vinyl chloride 1,500 0.5
: i

EA 6N 5-1-ADD21 10to 13.5 vinyl chloride :: 7.6 0.5
EA 6N i 5-1-ADD23 _ 6 to 9 1,1-dichlorcethane 210 5

EA 6N ; 5-I-ADD23 11 to 14 l,l-dichloroethane 230 5
...................... _ ............................................................................. ;...............................................

EA 6N _ 5-I-ADD24 11 to 15 1,l-dichloroethane i 46 5

EA6N .........i........5-1-ADD_25..................1!tO!5 .................. vir!y_!ch!on'de...............!..............9.._2_ 0.5 .
+,;6-N-=+ 5-i;ADD26 11.5 to 15 1,1-dichloroethane 100 5

EA 6N i 5-I-ADD27 11.5 to 15 ! 1,1,1-trichloroethane 37,000 200

EA 6N ! 5-1-ADD27 11.5 to 15 1,l-dichloroethane 7,500 5

EA 6N + 5-I-ADD3 == 12to 15 l,l-dichloroethane 320 5

......EA:6N- .......i .......5-i-ADD3 .... ....... i2 i0i5 ............i 1,l-dichloroethene 8.3 6

EA 6N i 5-1-ADD3 i 12 to 15 i trichloroethene 7.8 5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area ' Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 6N _ 5-I-ADD3 12 to 15 vinyl chloride 19 0.5
EA 6N 5-1-ADD30 11 to 14 1,1-dichloroethane 590 5

.................................................................................................. . ........................................................ r-......................................... :............................

EA 6N _ 5-I-ADD30 11 to 14 vinyl chloride 620 0.5

EA 6N 5-1-ADD31 12 to 16 1,1,1-trichloroethane i 70,000 _. ' 200_..........
12 to 16 1,1-dichloroethane 35,000 : 5EA 6N 5-1-ADD31 i

EA 6N : 5-1-ADD31 _ 12 to 16 cis-l,2-dichloroethene 4,000 6
EA 6N 5-I-ADD31 12 to 16 trichloroethene 16,000 5

EA 6N 5-1-ADD36 i 6 to 10 1,1-dichloroethane 600 ....... 5 ....

EA 6N 5-I-ADD36 12 to 15 1,1,l-trichloroethane 25,000 200
EA 6N :, 5-1-ADD36 12to 15 l,l-dichloroethane 67,000 i 5

EA 6N 5-I-ADD36 12to 15 l,l-dichloroethene 12,000 _ 6

EA 6N 5-1-ADD36 12to 15 cis-l,2-dichloroethene ! 3,200 6+

EA 6N 5-1-ADD36 12to 15 trichloroethene i 2,400 5
.................................... i ........................................

EA 6N i 5-I-ADD36 12to 15 vinyl chloride ! 4,500 0.5
EA 6N 5-I-ADD37 12 to 15 l,l-dichloroethane i 390 5

EA 6N 5-1-ADD37 12 to 15 cis-l,2-dichloroethene i 260 _ 6

EA 6N 5-1-ADD37 12 to 15 vinyl chloride _ 260 0.5
EA 6N 5-1-ADD38 12 to 16 1,l-dichloroethane 2,100 5

EA 6N 5-I-ADD38 12 to 16 vinyl chloride : 440 0.5

EA 6N 5-I-ADD4 ' 6 to 9 cis-1,2-dichloroethene 32 6..................................... _ ................................................................................................

EA 6N ! 5-1-ADD4 _ 12to 15 1,1-dichloroethane 51 5

........EA6N ........... 5-1-ADD5 i 12to 15 ....._ 1,l-dichloroethane 19,000 .....5...........
EA 6N ........i2toi5............... iii-dichloroethene ...........':............i-,3-_ .........._..... 6

EA 6N 5-I-ADD5 12to 15 cis-l,2-dichloroethene 10,000 6

EA 6N 5-1-ADD5 12 to 15 trichloroethene 2,400 i 5

........._E_A_6N_.....................5-I-AI__D_5_...................!2 t° !5 ..........i................yiny_l-_ch!°ride.....................i.........1_0,__ ........ i.... 0;5...........
EA 6N 5-1-ADD6 6 to 10 _ 1,1-dichloroethane i 8.1 5

EA 6N 5-I-ADD6 6 to 10 trichloroethene 11 i 5

EA 6N 5-1-ADD6 12 to 15 1,1-dichloroethane 9,700 5

vinyl chloride 3,400 : 0.5EA 6N 5-I-ADD6 12to 15 -
EA 6N 5-1-ADD7 6 to 9 _ cis-l,2-dichloroethene i 15 .............._6_..............
EA 6N i 5-1-ADD7 6 to 9 :. vinyl chloride i 7.6 : 0.5

EA 6N ! 5-I-ADD7 i i................................................... i 11.5 to 15 i 1,1-dichloroethane i 94 _!..... 5 ......

EA 6N i 5-I-ADD7 11.5 to 15 !_ vinyl chloride 17 :......0_5 ....
EA 6N _i 5-1-ADD9 i 6 to 9 ,i 1,1-dichloroethane 310 : 5

EA 6N 5-1-ADD9 6 to 9 trichloroethene 79 5

..................................... 7.3 0.5EA 6N i ......5:1:_D9 .............. 6to9 ....................... _'iny[ch!odde ...................................................
EA6N i 5-1-ADD9 11to 14 1,1,1-trichloroethane i 140,000 200

EA 6N i 5-I-ADD9 11to 14 1,1-dichloroethane i 52,000 5
[
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID' (feet bgs) Analyte (pg/L) (pg/L)

EA 6N 5-I-ADD9 11 to 14 l,l-dichloroethene 14,000 6
"t

EA 6N 5- I-ADD9 i 11 to 14 cis- 1,2-dichloroethene 38,000 6
........................................................................... i ................................... ..................................................................................................

EA 6N 5-1-ADD9 11 to 14 , trichloroethene 40,000 5

..........EA 6N_......... 5-17-AD-D9_ i ......._!1.t0 !4 ........ yinyI chloride .........................8,500 i 0.5
EA 6N 5-1-ADD9 16 to 19 l,l,l-trichloroethane : 30,000 200

EA 6N 5-I-ADD9 16 to 19 5la'ichloroethene i 12,000 i
EA 6N B05-11 i 0 to 0 ".: 1,1-dichloroethane 53 5

EA 6N , CA05-01 _ to i 1,1-dichloroethane 26 _ 5

....___E__A6N ........i....... -C-•-A-O-5---O-1-............ to ......................i-................-v-in-y-!-chl°rid-e-..................... 5.2 ........ _.........._0_:_5.......

EA 6N ! CA05-02 ! to trichloroethene 15 i 5

EA 6N ! CA05-02 i to ......... vinyl chloride 0.7 ! 0.5
EA 6N ' NAS05-01-W--07 i 7 to 7 benzene 7 : 1

_ E_A6N_..........__........_S05-2A--_A_..............10_to.1_0.....................1,1-dichlor..__.!._h_ane.............. 6.2 .................... 5_.......
EA 6N S05-2A-A i 10 to 10 1,1-dichloroethene 11 ' 6

EA 6N _ S05-2A-A i 10 to 10 cis-l,2-dichloroethene 21 ! 6

EA 6N i S05-2A-A 10to 10 trichloroethene 56 5

EA 6N i S05-2A-A 10to 10 vinyl chloride 6.4 _ 0.5

EA 6N i S05-2A-A i 13.5 to 13.5 1,1,1-trichloroethane 2,100 _ 200
............................................................ i............................................................'........................................... i ........

EA 6N ! S05-2A-A 13.5 to 13.5 1,1-dichloroethane 29,000 i 5

EA 6N i S05-2A-A 13.5 to 13.5 1,1-dichloroethene 14,000 ' 6
....................................................... -- .................................. _.......................................................... _............................... _ ..................... V

EA 6N ! S05-2A-A 13.5 to 13.5 1,2-dichloroethane i ' 0.5

EA 6N S05-2A-A 13.5 to 13.5 benzene i 126.4 ' 1

EA 6N S05-2A-A 13.5 to 13.5 carbon tetrachloride i 320 i 0.5

EA 6N . S05-2A-A 13.5 to 13.5 cis-l,2-dichloroethene 4,600 6

EA 6N ! S05-2A-A 13.5 to 13.5 tetrachloroethene i 40 5
EA 6N S05-2A-A i 13.5 to 13.5 trans-l,2-dichloroethene 150 : 10

EA 6N ! S05-2A-A i 13.5 to 13.5 trichloroethene _ 1,700 5
EA 6N I S05-2A-A. i 13.5 to 13.5 vinyl chloride 2,600 0.5

EA 6N _ S05-2A-A i 7.5 to 7.5 cis-l,2-dichloroethene 69 6

EA 6N :i S05-2A-A 7.5 to 7.5 trichloroethene 95 5

EA 6N :: S05-2B-B ' 10 to 10 cis-l,2-dichloroethene 6.1 6
................... .-- ........................... _-........................................................................ _..................................

EA 6N S05-2B-B i I0 to 10 trichloroethene _ 14 i 5
EA 6N i S05-2B-B i 14to 14 1,l-dichloroethane i 130 5

.................................i........................................_............................................._..............................................................._.....................................i ........................
EA 6N i S05-2B-B 14to 14 1,2-dichloroethane 9.4 0.5

EA 6N _ S05-2B-B 14 to 14 benzene 22 1

EA 6N S05-2B-B 14 to 14 trans-l,2-dichloroethene ! 110 10

EA 6N i S05-3A-A ....................!0 t°. 1(_................_.............!, !-dich!oroethan.e_.............i 250 5 ..........
....EA 6N .................i.........S05-3-A-A 10to 10 i l,l-dichloroethene i 42 6

EA 6N S05-3A-A 10to 10 _ carbon tetrachloride _ 1.3 0.5
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Table A1-5 (continued)

i Depth Concentration MCL*
Study Area Station ID, i (feet bgs) _ Analyte (pg/L) (pg/L)

EA 6N S05-3A-A i 10to 10 cis-l,2-dichloroethene 19 6

........._E_A6N................. S05-3A-._.A........i........ _1_0to l0 ...............:............._i_ch.lor?e_ene.............................79................... 5...........
EA 6N S05-3A-A 10to 10 vinyl chloride 91 0.5

.........._EA6.N............... S05-3A-A........i 13.5 to 13.5 .....i !'l-dich!°r°ethane ..................! 350 ..... _..........5 .......
EA 6N S05-3A-A 13.5 to 13.5 l,l-dichloroethene _. 19 6

EA 6N S05-3A-A 13.5 to 13.5 _. 1,2-dichloroethane . 1.8 0.5

EA 6N S05-3A-A 13.5 to 13.5 .b.e_._nze_ne................................... !.5 . .... 1.............................................................. r .......

EA 6N S05-3A-A 13.5 to 13.5 carbon tetrachloride _ 0.53 " 0.5

EA 6N S05-3A-A 13.5 to 13.5 cis-l,2-dichloroethene 15 i 6
............ - ......................... ------ .......................... _.............................................. :-.................................. . .......................

EA 6N S05-3A-A 13.5 to 13.5 trichloroethene 41 5

EA 6N i S05-3A-A ! 13.5 to 13.5 vinyl chloride _ 14 0.5

EA 6N i S05-3A-A i 8 to 8 1,1-dichloroethane 56 i 5

EA 6N S05-3A-A 8 to 8 viny_lchloride _ 6 _. 0.5
----EA6--N ...........:i..........S0-5--3-A-B-..... _...... ]2 io12 .................. l_l-_dichlo--roe-thane-........._--1 (_ ................_.........5 ......

EA 6N S05-3A-B 12 to 12 1,1-dichloroethene 28 6

EA 6N ; S05-3A-B i 12 to 12 i cis-l,2-dichloroethene 11 6
EA 6N S05-3A-B 12 to 12 trichloroethene 20 5

EA 6N S05-3A-B 12 to 12 vinyl chloride i 8.9 • 0.5

EA 6____NN2 SO5-3A-B : 14_t_o14 i l_,l_-dic____hl°r__°ethan_e__:. I_5_,_000_ _5.

EA 6N S05-3A-B i 14 to 14 1,1-dichloroethene 96 6
.... EA 6N S05-3A-B 14 to 14 1,2-dichloroethane 7 0.5

EA 6N : S05-3A-B i 14 to 14 i benzene i 14 i 1

EA 6N i S05-3A-B 14to 14 carbon tetrachloride i 3.5 0.5

..... __E_A6N__.....................S05-3_.A-B....... 14t 9 1_4............ cis- 1,__2-d.!ch!or0ethene_ i. 34 ................................6 ......
EA 6N : S05-3A-B 14to 14 telxachloroethene ! 6.5 5

...........E.A._-6N.............i..... S05-3A-B 14to 14 trans-1,2-dichloroethene 71 .... 10............
EA 6N S05-3A-B _ 14 to 14 trichloroethene ! 53 5

EA 6N : S05-3A-B 14 to 14 vinyl chloride 2,000 0.5
EA 6N S05-3A-B i 8 to 8 _ 1,1-dichloroethane _ 7.2 5

EA 6N ! S05-3A-B : 8 to 8 cis-1,2-dichloroethene _ 13 : 6

EA 6N i S05-3A-B 8 to 8 vinyl chloride 0.66 . 0.5......................................... _-..................... -_..................................................... _........................... _ ........................

EA 6N r S05-3B-A i 12to 12 i 1,l-dichloroethane 58 5

EA 6N i S05-3B-A i ..........!_2_to12..................1_,_!:dich!oyoethene........L........................!.7_.................... 6 .................
........EA-6N-..............i .............S05-3B-A ...... i-- 12 to 12 cis-l,2-dichloroethene ! 41 6

-? .i
EA 6N S05-3B-A _ 12 to 12 trichloroethene 12 5

EA 6N i_ S05-3B-A i 12 to 12 vinyl chloride 12 i 0.5
EA 6N _ S05-3B-A i 14 to 14 l,l-dichloroethane 18 5

EA 6N _ S05-3B-A 14 to 14 1,2-dichloroethane 2 0.5

EA 6N i S05-3B-A i 14to 14 _ benzene 2.2 1
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Table A1-5 (continued)

Depth _. Concentration MCL*
Study Area Station ID (feet bgs) , Analyte (pg/L) (pg/L)

1.2 0.5EA 6N S05-3B-A 14to 14 .... vi_n_,lch!.gn_',de.......................................................

EA 6N S05-3B-A ........!............7t0_7.............'.............l_,.!.-dichloroe_ane-.........4___10 ........ 5 ..................
EA 6N S05-3B-A 7 to 7 cis-l,2-dichloroethene i 7 6

__.__E.A_.6N.........'.... S05-3BrA ............ "!t0....'/..........................vinyl ch!0ride...................!:....... 6.9 0.5
EA 6N i S05-3B-A i 9 to 9 1,l-dichloroetahane 12 5

EA 6N S05-3B-A 9 to 9 i cis-l,2-dichloroethene ! 21 6
EA 6N S05-3B-A 9 to 9 ! trichloroethene _. 34 5

................................................................... ; ............................................................................................................... k ................................................

EA 6N S05-3B-A 9 to 9 vin_ ' chloride 39 : 0.5

EA 6N ' S05-3B-B 14to 14 1,2-dichloroethane : 0.59 0.5

EA 6N S05-3B-B 14 to 14 . benzene _ 2.4 1

..........EA 6._.N_.........................S05-3B-B .....................!4.t0. !.4.........................vinyl chloride .................................0_.71.. 0:5.........
EA 6N i S05-3B-B 8 to 8 1,1-dichloroethane 8.8 5

EA 6N i S05-3B-B 9.5 to 9.5 1,1-dichloroethane 5.I 5

EA 6N _ S05-3B-B 9.5 to 9.5 , vinyl chloride 2.2 0.5

EA 6N i S05-5-2 11.5 to 13.5 _ 1,1-dichloroethane 34 5
EA 6N , S05-5-2 i 11.5 to 13.5 1,2-dichloroethane 2.7 0.5

: S05-5-2 i 11.5 to 13.5 benzene 1.6 1EA 6N
EA 6N ' S05-5-2 11.5 to 13.5 .....v_!ny! chloride 3.6 0.5...................................................... i ......................................................................................................... , ........

EA 6N _ S05-5-2 : 13.5 to 15.5 l,l-dichloroethane 15 5

EA 6N S05-5-2 13.5 to 15.5 cis-l,2-dichloroethene i 9.8 6

EA 6N _ S05-5-2 i 13.5 to 15.5 trichloroethene i 18 5
......EA .6N_...................!.........s-°5-5"2 .....i ........13:5--t9..!5-:5........................v-iny.!.€-h.!00d-e...................i.....................!_ 0:5 ..

EA 6N i S05-6-2 : 11.5 to 13.5 l,l-dichloroethane i 170 5

EA 6N S05-6-2 i 11.5 to 13.5 ' cis-l,2-dichloroethene i 15 .............. 6 ...............

EA 6N i S05-6-2 11.5 to 13.5 trichloroethene 7 5

........E_.A._6_N................:,..........s0576-2 ! 1:5_t0.-13_.5..........._..... viny!ch!00._d.e-..........................18 0.5.......
EA 6N S05-6-2 ....i..... 15.5 to 20 1,1-dichloroethane 820 i 5

EA 6N i S05-6-2 _ 15.5 to 20 1,2-dichloroethane 0.8 ! 0.5

EA 6N _ S05-6-2 15.5 to 20 benzene 30 _ 1
............................... i................. .................................................................. t .......................... : ..................

EA 6N i S05-6-2 15.5 to 20 vinyl chloride ! 4 0.5
EA 6N ! S05-DGS-DP01 10to 10 i 1,1,1-trichloroethane 760 . 200

EA 6N i S05-DGS-DP01 10to 10 1,l-dichloroethane 3,900 5

...........E_A6_N_..... !_.S05-DGS:DP0! .............10 tq).._0_............................-1,!-dic_hlo._!'_thene.........i.............._31° ..... 6 ......
EA 6N '_S05-DGS-DP01 I0 to 10 1,2-dichloroethene (total) 930 6

EA6N i sos_-pps-Dm _....... lotok0____i.... ............. 2 ................1.......
EA 6N i S05-DGS-DP01 10 to 10 i tetrachloroethene ' 24 .... 5

EA 6N i S05-DGS-DP01 10 to 10 ., trichloroethene 1,700 5

EA 6N i S05-DGS-DP01 10 to I0 _ vin_l chloride 540 0.5
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Table A1-5 (continued)

, Depth _ i Concentration MCL*
qlll_ Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

Lower FWBZ ! ! ,'

EA 6N ! 5-1-ADD12 20 to 24 1,1,1-trichloroethane i 15,000 200
r i

EA 6N * 5-1-ADD12 20 to 24 cis-l,2-dichloroethene ! 46,000 6
EA 6N ! 5-1-ADD12 20 to 24 trichloroethene i 180,000 5.........

.......EA6N ..................5-I-ADDI2 - 20 to 24-............._ vinyl chloride i 11,000 0.5

EA 6N .. 5-1-ADD12 :_ 26 to 29 1,1,1-trichloroethane 11,000 200

EA 6N ; 5-I-ADD12 26 to 29 1,1-dichloroethane 2,700 5
................................... .............................. ' ................................ i ................................................................................

EA 6N 5-1-ADDI2 26 to 29 1,l-dichloroethene 420 6

EA 6N ! 5-1-ADDI2 26 to 29 cis-l,2-dichloroethene i 17,000 6
..................... _ ................................ L............................ T........................................... _ .................... _...........................

EA6N i 5-1-ADDI2 26 to 29 i trans-1,2-dichloroethene : 350 10

EA 6N 5-1-ADDI2 26 to 29 trichloroethene i 33,000 5

....... EA6N ..................?......5--i-ADDi2 ................26 to 29......................VinyiChloride..................._.........l,i00 ......... !.......0.5 ....
!

EA 6N 5-1-ADD15 17 to 21 l,l-dichloroethane 190 5

EA 6N i 5-I-ADD15 17to 21 cis-l,2-dichloroethene 10 6

...........EA6N ....................(........5- !:@D15 ........................!_7t021 ...........................................M_coh!0r_thene.................... 11 5
EA 6N 5-1-ADD 1:5 22 to 25 1,1-dichloroethane 400 5

5- I-ADD 1:5 22 to 25 cis-1,2-dichloroethene 180 6EA 6N
EA 6N i 5- I-ADD 15 22 to 25 trichloroethene i 240 5

EA 6N _ 5-1-ADD15 22 to 25 -! vinyl chloride 130 : 0.5
EA 6N 5-I-ADD20 26 to 30 1,1,1-trichloroethane :: 11,000 200

EA 6N i 5-1-ADD20 26 to 30 i l,l-dichloroethane i 7,500 : 5
26 to 30 1,1-dichloroethene 1,700 ! 6EA 6N i 5-1-ADD20 i....................................i.........

EA 6N _*' 5- I-ADD20 26 to 30 cis- 1,2-dichloroethene 2,200 6

.... _E_A_6_N__.......... _5-I-_A_)_D20.........i..........2.6--5-.0-39.... _ans- I,2-dich!oroe_th_ene_- _ 280 : ..........._!_0........
EA 6N 5-1-ADD20 26 to 30 trichloroethene 3,200 5

..... E_A_6N......................5:I-_._ADD2!)_. 26 to 30 vinyl chloride 290 0.5
EA 6N 5-1-ADD24 : 17to 21 1,1-dichloroethane _ 19 5

EA 6N 5-1-ADD24 ! 26 to 30 trichloroethene 470 5
200EA 6N 5-1-ADD27 i 17 to 21 1,1,l-trichloroethane 1,800 . .......

..............EA 6N i 5-1-ADD27 :i 17 to 2i ............i 1,1-dichloroethane 4,200 5

EA 6N 5-1-ADD27 17 to 21 i l,l-dichloroethene 100 6
........................................... _ ................................. _._ .................................. . ..........................................

EA 6N 5-1-ADD27 17 to 21 i trichloroethene 170 . 5
EA 6N 5-1-ADD27 22 to 25 l,l,l-trichloroethane i 530 200

EA 6N 5-1-ADD27 26 to 30 i 1,1,l-trichloroethane _i 5,000 200
i ........

EA 6N 5-1-ADD27 26 to 30 i 1,1-dichloroethane i 2,000 5

EA 6N 5-1-ADD27 26 to 30 l,l-dichloroethene 370 : 6

EA 6N 5-I-ADD27 26 to 30 trichloroethene i 380 5

EA 6N 5-1-ADD3 17to 20 1,1-dichloroethane i 8.3 5

EA 6N 5-I-ADD3 17 to 20 trichloroethene ! I0 5

EA 6N 5-I-ADD3 17 to 20 vinyl chloride i 6.1 0.5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 6N 5-I-ADD3 22 to 25 ..................viny! chloride 5.9 0.5

...... EA __6_N_...................571-..AI__D3!!.........i...........1.8to 2.1..... :........!,1,1-:_Uic_hl_oroe.._thane_...................4900____....................2_00_.....
EA 6N 5-1-ADD3it i: 18to 21 l,l-dichloroethane 220 5

EA 6N 5-1-ADD3]L i 26 to 30 1,1,1-trichloroethane 1,300 200

EA 6N i 5-1-ADD36 17 to 20 1,1-dichloroethane 1,200 : 5

EA 6N i 5-I-ADD5 17to 21 350 5, _ 1,l-dichloroethane : :

EA 6N i 5-1-ADD5 22 to 25 i. 1,l-dichloroethane i 560 5

EA 6N i 5-1-ADD6 _ 17to 20 i 1,l-dichloroethane i 150 5
: 5-1-ADD6 i 17 to 20 vinyl chloride 31 0.5EA 6N i ............................................................................................................................

EA 6N 5-1-ADD6 ! 21 to 25 trichloroethene 91 5i
EA 6N ! 5-1-ADD8 _ 19 to 23 l,l,l-trichloroethane 1,000 200

EA 6N : 5-1-ADD8 19 to 23 1,1-dichloroethane 270 ; 5
EA 6N ! 5-I-ADD8 : 19 to 23 trichloroethene 560 . 5.............. -- ................................................................... _..................................................... i ............................. i.......................

EA 6N : 5-1-ADD8 25 to 29 1,I, 1-trichloroethane , 1,400 i 200
i

EA6N 5-!-ADD9 ..........................2! tQ24........................! A,l:_€_h!proethane .........._........!20,_000.... 200
EA 6N : 5-I-ADD9 21 to 24 1,1-dichloroethane _ 7,400 : 5

r

EA 6N _ 5-I-ADD9 _ 21 to 24 trichloroethene 40,000 5: !
EA 6N i 5-I-ADD9 26 to 29 1,_l,!-tfi_'chl0r0ethan.e.................................1,.__..N..................:..........._2.__._.....

.............................. i ..........................................................................

EA 6N '. 5-1-ADD9 26 to 29 1,1-dichloroethene 270 : 6

EA 6N I 5-I-ADD9 26 to 29 trichloroethene 670 ! 5
..................... _............................... _.......................................... , ...........................................................................................

BSUor SWBZ _ i
EA 6N 5-I-ADD12 31 to 34 l,l,l-trichloroethane 5,000 _ 200

EA 6N 5-1-ADDI2 31 to 34 _ 1,1-dichloroethane _ 1,700 _ 5

EA 6N 5-I-ADD12 31 to 34 cis-l,2-dichlorc,ethene 24,000 _ 6

EA 6N 5-I-ADD12 31 to 34 i trichloroethene 11,000 5

.... EA..6_N_........................5:.!_-__D__!2.....................3.1to 3.4................!...... yiny_!_ch.!.o.r!de...............:E...... _8__00_..............i ............0.5 __
EA 6N 5-1-ADD12 36 to 39 trichloroethene _: 580,000 i 5

.......................... _..................... _ ........................... __ .............................................. .y..................... _ ....................

EA 6N 5-1-ADDI2 45 to 48 :. 1,1,1-trichloroethane 16,000 : 200

EA 6N 5-1-ADDI2, 45 to 48 i l,l-dichloroethane 14,000 5

EA 6N 5-I-ADD12 45 to 48 1,l-dichloroethene 3,200 I 6
i

........EA 6N__........... 5-_____l-ADD12 45 to 48 cis-1,2-dichloroethene 85,000 i 6..................................................................................................... _................................ r_ ...................

EA 6N 5-1-ADD 121 45 to 48 trans-1,2-dichloroethene 2,600 10

.. EA__6N..........................5-!_7_D1_2i.........................45 t_04_8........................._!ch_lor_thene .........................._139,.0___...... ..............5........
EA 6N 5-I-ADD12 45 to 48 vin_ chloride 7,000 i 0.5

EA 6N 5-1-ADD 12. ___._5Oto 5_4 1,1, l-trichloroethane :. 1,000 _ 200

EA 6N 5-1-ADD 12 50 to 54 1,l-dichloroethane _ 490 : 5
EA 6N 5-I-ADDI2 50 to 54 cis-l,2-dichloroethene 6,800 ' 6

EA 6N 5-I-ADD12 _ 50 to 54 trichloroethene 17,000 _ 5

rX6i................. -i-:AffSi-....i...........50-io-;4...............................................................:.............. ........................vinyl chloride 470 0.5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station 1D (feet bgs) Analyte (pg/L) (pg/L)

EA 6N 5-I-ADD12 56 to 60 1,1,1-trichloroethane 4,600 200

EA 6N 5-I-ADD12 56 to 60 _ l,l-dichloroethene 680 6

EA 6N 5-1-ADD12 56 to 60 cis-l,2-dichloroethene i 2,900 6

EA 6N ' 5-1-ADD12 56 to 60 _ trichloroethene ; 10,000 5

EA 6N 5-1-ADDI2 56 to 60 vinyl chloride i 340 0.5

EA 6N _ 5-1-ADD 1:5 32 to 36 i trichloroethene 350 5
EA 6N 5- I-ADD 1!) : 32 to 36 ! cis-l,2-dichloroethene 520 6

EA 6N 5-1-ADD20 33 to 36 1,1,1-trichloroethane 2,000 200

EA 6N s 5-1-ADD20 _ 33 to 36 .... 1,17d!chlor_oethane__- ........... 3___00..........._..... 5___

EA 6N ii 5-1-ADD20 _i 33 to 36 i 1,1-dichloroethene 210 _i 6
EA 6N ; 5-1-ADD20 i 33 to 36 trichloroethene 240 5

EA 6N 5-1-ADD20 38 to 41 _ 1,1,1-trichloroethane : 830 200

EA 6N 5-1-ADD27 32 to 36 l,l,l-trichloroethane 460 , 200

...... .... ....................200---
EA 6N i 5-1-ADD27 il 45 tO49 ! 1,1-dichloroethane i 730 i 5

EA 6N 5-1-ADD27 45 to 49 1,l-dichloroethene i 380 6

EA 6N 5-1-ADD27 45 to 49 _ trichloroethene 790 5
EA 6N i 5-1-ADD31. 33 to 36 1,1,l-trichloroethane 340 200

EA 6N : 5-1-ADD5 41 to 45 1,l-dichloroedaane :_ 230 5

.EA._6N ..................5_-I-AD_D8..... [...... _46_to50_____!_,!__,!:_chlorpe_a_ne- ........ 1,700_...... 200
.... EA 6N 5-I-ADD8 ! 46 to 50 i 1,l-dichloroethane 6-9-0 .... i...............5............

EA 6N 5-1-ADD8 : 46 to 50 i cis-l,2-dichloroethene _: 4,200 6

EA 6N _ 5-1-ADD8 i 46 to 50 trichloroethene _ 14,000 _. 5
EA 6N : 5-I-ADD8 .i 46 to 50 vinyl chloride 510 0.5

i
EA 6N 5-1-ADD9 30 to 34 1,1,l-trichloroethane 940 200

EA 6N 5-1-ADD9 i 30 to 34 trichloroethene 220 5

EA 6N 5-1-ADD9 i 36 to 40 1,1,l-trichloroethane i 30,000 200

EA 6N 5-1-ADD9 36 to 40 1,1-dichloroethane :'
• i i 110,000 _i 5

EA 6N _ 5-I-ADD9 36 to 40 i 1,l-dichloroethene ; 370 i 6

......E-A6N ............!..........5_i-_D9 ....... 36 to 40 cis-l,2-dichloroethene ' 2,000 6

EA 6N 5-1-ADD9 i 36 to 40 tetrachloroethen._e-.......... 230_____ ............5....
........EA-6N----?---5-1-_)9 ....... i 36 to 40 trichloroethene 12,000 _ 5

i

Op__r FWBZ i i .............................................................................................. ! ....................................... ....................................................................................

EA 6S 5-2-ADDI0 10to 14 1,l-dichloroethane 930 5

EA 6S 5-2-ADDI0 21 to 24 l,l-dichloroethane 280 ! 5

EA 6S i 5-2-ADD13 11to 14 _i l,l-dichloroethane 1,100 5
i i i !

EA6S ........i..... 572-ADD_.2.............. 6to9 ................_ !-'1-dichl°r°ethane.........i..............720............ 5 __
EA 6S 5-2-ADD2 6 to 9 1,l-dichloroethene 400 6

EA 6S 5-2-ADD2 10 to 14 _ 1,1-dichloroethane 2,800 : 5
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (ltg/L) (ltg/L)

EA 6S 5-2-ADD2 10to 14 .... _l_,_l_-_d_ichloLoethene....... 270 ......................6.......
EA 6S 5-2-ADD6 I0 to 13 1,1-dichloroethane _ 1,200 5

EA 6S 5-2-ADD8 11to 14 1,1-dichloroethane i 2,900 5

........E_A._6_S...........!........-574-ADDI0' i.............6 .t0.9................. 1,1.-dich[oroethane..........i.......... 379 .... 5 ......
EA 6S 5-4-ADD 10 i 6 to 9 1,1-dichloroethene 270 6

EA 6S i 5-4-ADD 10 11 to 14 1,1-dichloroethane :! 450 5
.........EA6S.............: .5_-47ADD10..................l!_.._t_o!/_...........................l:.!..Tdichl0r0ethene 180 . 6

EA 6S 5-4-ADDI 1 _ 6 to 9 1,l-dichloroethane 470 5
_ E_A_6S.............___.5_-4-ADD1! ............... _6to__9_..... __L____l,!._-.d!_chlor_____t_hene....... 390. ............. 6

--- EA 6S i 5-4-ADDll i 11 to 14 i l,l-dichloroethane 1,700 .... 5- ....

EA 6S i 5-4-ADDII i 11 to 14 i l,l-dichloroethene il 250 6 ...........
EA 6S 5-4-ADD 12 6 to 9 1,1-dichloroethane 1,400 5

EA 6S 5-4-ADDI2 6 to 9 1,1-dichloroethene 240 6

EA 6S 5-4-ADD12 6 to 9 cis-l,2-dichloroethene 46 6

EA 6S 5-4-ADD2 6 to 9 1,l-dichloroethene 430 6

EA 6S i- 5-4-ADD20 6 to 9 : 1,l-dichloroethane 44 ............... 5_ _
EA 6S 5-4-ADD20 6 to 9 l,l-dichloroethene 170 6

EA 6S ! 5-4-ADD20 i 6 to 9 trichloroethene 77 5

EA 6S _ 5-4-ADD20 11 to 14 i 1,1-dichloroethane 54 5

EA 6S I 5-4-ADD20 11 to 14 1,1-dichloroethene 220 6

EA 6S 5-4-ADD20 11 to 14 cis-l,2-dichloroethene 190 6
EA 6S 5-4-ADD20 11 to 14 trans-l,2-dichloroethene 26 10

EA 6S ! 5-4-ADD20 11 to 14 trichloroethene 89 5

....... E__A_A_6_S................5_-4-.A_DD21.........:......... _6t_0_9-......... l____z,_l_-d.i_q.h_l_oroe._a__ne....... 2 ,_3_00_.........i........5_..........
EA 6S 5-4-ADD21 _ 6 to 9 1,1-dichloroethene 2,300 ! 6

EA 6S 5-4-ADD21 ! ..... 1!_to..14_.........................!, !-dichloro¢._ane.................................1,400-.............. 5
........EA6S ..................i...........5_-ADD2i .... 11to 14 l,l-dichloroethene 1,200 i 6

EA 6S i 5-4-ADD21 11to 14 _ vinyl chloride 350 . 0.5

EA 6S _ 5-4-ADD3 6 to 9 _ 1,l-dichloroethene : 570 i 6
EA 6S 5-4-ADD4 6 to 9 1,1-dichloroethane i 260 ! 5

EA 6S 5-4-ADD4 6 to 9 1,l-dichloroethene 480 6

EA 6S i 5-4-ADD5 6 to 9 i 1,1-dichloroethane 410 i 5

EA 6S i 5-4-ADD5 6 to 9 i 1,l-dichloroethene i 1,500 6
EA 6S 5-4-ADD6 6 to 9 l,l-dichloroethene 550 6

EA 6S 5-4-ADD7 , 6 to 9 i 1,1,1-trichloroethane 330 200

----EA6S .........i--5-4-_1)D7 ........i..........-6to-9----i-_---l.l-di-chlor--_-&ane ..........._---47-_--- ..............5...............

EA 6S i 5-4-ADD7 6 to 9 i 1,1-dichloroethene i 1,300 6

EA 6S 5-4-ADD8 _ 6 to 9 l,l-dichloroeflmne .........A.... 340 .................5 ..............
EA 6S _ 5-4-ADD8 6 to 9 _ 1,l-dichloroethene i 450 6
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID, (feet bgs) Analyte (pg/L) (pg/L)

EA 6S 5-4-ADD8 _ 11to 14 1,1-dichloroethane 140 5

EA 6S _ 5-4-ADD8 11to 14 1,l-dichloroethene 150 6

EA 6S ': 5-4-ADD9 6 to 9 1,1-dichloroethane 240 5

EA 6S 5-4-ADD9 6 to 9 1,1-dichloroethene 360 6

EA 6S ' 5-4-ADD9 11to 14 i 1,1-dichloroethane 280 5

i 1,1-dichloroethene 370 6EA 6S 5-4-ADD9 11to 14 i

......EA 6S................................CA0_5-03 ................ NA.........................1, !-dichlo!'0ethan_e................ 2_4()............. 5
EA 6S CA05-03 NA 1,1-dichloroethene 780 6

EA 6S i CA05-03 NA 1,2-dichloroethane 23 0.5

........EA-6S ............_.... C-A05-03............................NA....... !ci---s-i,2---dichloroe_en-e-----22- ...... ............6 ...........

EA 6_S...........!...........€ A05-03 •i ..............................._.................................................................................. NA trichloroethene 79 5

EA 6S i CA05-03 i NA i vinyl chloride 10 0.5
EA 6S S05-3B-C 10to 10 1,1-dichloroethane 170 5

.............. _........................... i............................................................................ _...............................
EA 6S _ S05-3B-C 10to 10 l,l-dichloroethene 34 6
EA 6S S05-3B-C 10to 10 ! 1,2-dichloroethane : 0.6 0.5

EA 6S i S05-3B-C 10to 10 carbon tetrachloride 22 0.54-

EA 6S i S05-3B-C 10 to 10 cis-l,2-dichloroethene 180 6

• E_A_6S-.......................................S0573B-C . !0 to.10............. tetrachloroethene-.............i 23 ...... 5
EA 6S S05-3B-C 10 to 10 trichloroethene i 320 5

_, _.........EA__6__S..........!..... s_0_5-3_B-c - ....... ..... !_0to 100__.................. yiny__lch!_0ricle_............._.__ 0.85_........ i ..........0:5 ......
EA 6S i S05-3B-C 12to 12 I, l-dichloroethane 51 5

EA 6S _ S05-3B-C 12to 12 1,1-dichloroethene 21.9 6

EA 6S , S05-3B-C i 12to 12 1,2-dichloroethane 1.9 0.5

EA 6S i S05-3B-C 12to 12 carbon tetrachloride 12 0.5
........................ _................................ i ........................................................................ _............................

EA 6S : S05-3B-C 12 to 12 cis-l,2-dichloroethene 120 : 6

EA 6S ! S05-3B-C 12 to 12 trans-l,2-dichloroethene 13 10

EA 6S ,i S05-3B-C 12 to 12 trichloroethene 50 5

EA 6S S05-3B-C 12 to 12 _ vinyl chloride 12 0.5

t

i

EA 6S i S05-3B-D 10 to 10 1,1-dichloroethane 170 5

.... EA6s ...............i.............S05--3B-D.... Z i0 io-10.......... 1,l-dichloroethene 113 6

EA 6S S05-3B-D 10to 10 1,2-dichloroethane 1.9 : 0.5

EA 6S S05-3B-D 10to 10 carbon tetrachloride 4.5 ' 0.5

EA 6S S05-3B-D 10 to 10 cis-1,2-dichloroethene 52 6

.........................................................EA as S05-3B-D . 10..........................................................................................................to 10 trans-l,2-dichloroethene °....................................24 _....... 10
EA 6S S05-3B-D 10 to 10 trichloroethene 130 5t

.......EA 6S-........ i- , 10 to 10 i vinyl chloride 46 0.5
EA 6S S05-3B-D _ 13to 13 1,1-dichloroethane i 26 5

EA 6S i S05-3B-D 13to 13 viny_lchloride i 0.6 0.5

EA 6S S05-4-1 7.5 to 9.5 i 1,l-dichloroethane i 6.6 5

page 31 of 35
05/01/07 11:21 AMIwk:\wotdprocessingVepodsXcto-093_workplan_nal_attachments_att,a_sap_:)endix al_tables_tableat -5.doc



Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (llg/L) _lff

EA 6S S05-4-1 7.5 to 9.5 trichloroethene 10 5

EA 6S S05-4-1 5.5 to 7.5 1,1-dichloroelhane 11 5

EA 6S S05-4-1 5.5 to 7.5 i trichloroethene 7.4 5
EA 6S S05-4-1 9.5 to 11.5 _ 1,l-dichloroethane 13 5

EA 6S S05-4B-C 10to 10 l,l,l-trichloroethane 100,000 _ 200

EA 6S S05-4B-C 10to 10 1,1-dichloroelhane 8,200 5

..........EA 6_S..........................S--05-_B_C....... _.... 1-0-t0-!0-..............................1' !Tdichl°roel_ene....... i 65,000 6
EA 6S S05-4B-C 10to 10 1,2-dichloroedaane 570 0.5

S05-4B-C 10to 10 carbon tetrachloride 4,600 ; 0.5EA 6S ._
EA 6S i S05-4B-C 10to 10 cis-l,2-dichloroethene 48 i 6

3

........EA-6S....................i.........._S95_B_7€.......... !0._t0_!0 ........ i...............te_ach_lor_oe._thene .............. 8.6_................._..............5....
EA 6S i S05-4B-C 10 to 10 trichloroethene 160 5

EA 6S _ S05-4B-C 10 to 10 vinyl c_on'de .............i 27_0...... ........._0:5

EA 6S i S05--4B-C 12 to 12 1,1,1-trichloroethane 20,000 i 200
EA 6S j S05-4B-C 12 to 12 1,1-dichloroethane 24,000 _ 5

EA 6S E S05-4B-C 12 to 12 1,l-dichloroethene 22,000 _ 6

EA 6S i S05-4B-C 12 to 12 1,2-dichloroethane 550 ' 0.5

..... _EA6S..... i .S_05_-4_B-_€............. !2t° 12..........i...........curb°_ntetrachHoride....................2,5_00__...........................0.5....
EA 6S .....i..........S05-4B-C 12 to 12 i cis-l,2-dichloroethene 250 i 6

EA6S _ _- _ i2 to 12 ii toluene T 370 i -i-50
............................... _.................... - .............................. ,-....................................................................... ,o............................

EA 6S i S05-4B-C 12to 12 trichloroethene 120 5

EA 6S _ S05-4B-C 12to 12 . vi_!_c_!al°_ride...........................2:9__°°_......... i ........0:5 _

EA 6S : S05-4B-C 7 to 7 1,1,1-trichloroethane : 370 _ 200

EA 6S S05-4B-C 7 to 7 i 1,l-dichloroethane 200 5

EA 6S i S05-4B-C i_ 7 to 7 _: 1,1-dichloroethene _ 170 _ 6
........._EA6_S...... ! S05-4B-C : 7 to 7_............;...........! ,.27di_ch_l_or__°e__a _ne................................5_0.............._..........0:5

EA 6S ....il...........s05_B-c ..........i....... 7 to 7 carbon tetrachloride 100 :i 0.5

EA 6S [ S05-4B-C 7 to 7 cis-1,2-dichloroethene 9.1 i 6

EA 6S [ S05-4B-C ....7t0 7.............i................-tfi_'-€-hl-0r-°e-_ene................i.......... 68 i 5

.................................EA 6S _!......................................S05-4B-C _i.......... 7 to 7 i vinyl chloride ! -1-73.............................015
I . i :

EA 6S i S05-4B-D . 10 to 10 1,1-d]chloroethane i 16 : 5
......................................... .............................................................................................................................

EA 6S , S05-4B-D i 10to 10 1,1-dichloroethene 27 t 6

.........EA6S. ....................................................S05-4B-D i _10.tO !0........... _i_s-__l,2-__dichl°r°e_ene......_...............50....................................................[ 6
EA 6S SO5-f4B-D i 10to 10 trichloroethene 37 [ 5

EA 6S S05-4B-D 10to 10 vinyl chloride..................................................................... 14 0.5 _
EA 6S i S05-4B-D 12to 12 1,l-dichloroethane 37 5

..........EA6 S i S05-4B-D 12 to 12 i 1,l-dichloroethene 30 6
EA 6S ! S05-4B-D 12 to 12 benzene 2.9 1

EA 6S ! S05-4B-D 12 to 12 cis-l,2-dichloroethene 210 _ 6
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Table A1-5 (continued)

Depth i Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

EA 6S S05-4B-D 12to 12 trans-l,2-dichloroethene _ 61 10

EA 6S S05-4B-D i 12to 12 trichloroethene _ 13 5

EA 6S S05-4B-D 12 to 12 vinyl chloride 47 0.5

EA_6S .........!...S.OS-_D_GS-Dr_)7..........9t09 .............i l,l-dichloroethane 290 ' 5
EA 6S S05-DGS-DFq)7 9 to 9 1,l-dichloroetbene 670 6

EA 6S ;: S05-DGS-DP07 9 to 9 :_ 1,2-dichloroethane 13 0.5
z

.....EA.rS ..............!. _S_057__D__GS:Dry)7 ............ 9t°9 ...........................1:2-d.!chloro.gthene(t°tal) .......... 1.2................. 6 _.
EA 6S S05-DGS-DFD7 9 to 9 i benzene 7 1

EA 6S ! S05-DGS-DF_)7 9 to 9 trichloroethene 13 5

EA 6S i S05-DGS-DF_7 9 to 9 vinyl chloride 40 0.5

EA 6S S05-DGS-DF_)8 ! 9 to 9 _. l,l-dichloroethane 120 5
.................................................................. i.......................... i ..............................................................................................

i I, 1-dichloroethene 210 6EA 6S S05-DGS-DP08 -i 9 to 9
EA 6S S05-DGS-DP_)8 9 to 9 1,2-dichloroethane 2 0.5

............................................. _-............................ F...................................................................................................
EA 6S S05-DGS-DP98 9 to 9 1,2-dichloroethene (total) 24 6

EA 6S S05-DGS-DP98 9 to 9 i ! 'trichloroethene i 34 5

EA 6S S05-DGS-DP08 9 to 9 vinyl chloride 22 _ 0.5
EA 6S S05-DGS-DPIO 9 to 9 1,l-dichloroethane 14 5

EA 6S S05-DGS-DP10 9 to 9 1,1-dichloroethene 13 6...................................................................................................................................................... L ................................ :. .................

EA 6S S05-DGS-DP10 9 to 9 ! trichloroethene ! 15 , 5
i

Lower FWBZ _ i !
......................... _................................................. _.............................................................................................................

EA 6S _ 5-2-ADD 13 21 to 24 i 1,1-dichloroethane i 620 5

• EA6S...................5.:2:_D5........i.......2 tO ................L........_,X-dichloroethane........i..........!,600.....................5............
EA 6S 5-2-ADD8 ! 21 to 24 i l,l-dichloroethane 880 '_ 5

EPER S05-IB/2B-A 11 to 11 1,1-dichloroethane 54 5

EPER i S05-1B/2B-A 11 to 11 .............vinyl chloride .........................!!_........ !................0-_5..........
........................i......................................i

EPER i S05-1B/2B-A _ 8 to 8 vinyl chloride _ 0.64 0.5
' i

Upper FWBZ !
NPER i B05-12 0 to O i l,l-dichloroelhane ! 400 i 5

NPER i B05-12 0 to 0 _ 1,1-dichloroethene 120 i 6
i

........ .NPER ___ __ B05-1____2............... O_to.O....... i....... l_,2-___di_chlo_r_.oe__.thane................................2 ......... i.... 0_5 ....

NPER ! B05-12 0 to 0 1,2-dichloroethene (total) 420 6
NPER i B05-12 0 to 0 tetrachloroethene i 14 i 5

NPER i B05-12 i 0 to 0 i trichloroethene ! 460 5

- NPER i B05-12 _ ___OtoO ..... _ ___vinyl chloride 130 0.5
........._ER B05-12 NA 1,1-dichloroethane _ 270 5

NPER i B05-12 ! NA i 1,l-dichloroethene 86 6

NPER z B05-12 _ NA i 1,2-dichloroethane ! 3 !: 0.5

NPER B05-12 NA 1,2-dichloroethene (total) 230 " 6
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Table A1-5 (continued)

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (ltg/L) (itg/L)

NPER B05-12 to tetrachloroethene 7 5

NPER B05-12 to _ trichloroethene 230 5................................. i............................................. ;............................. L................................................ _...................................................

• N-PER i B05-12 to [ vinyl chloride 59 0.5

.......NPER .... S05.-'I,2 ..... 13:5 t0_!5:5.......i................vinyl chl°ride............ ..............3............ .....0.5
NPER ! S05-7-3 13.5 to 15.5 i benzene 1.4 ,' 1

NPER _ S05-7-3 13.5 to 15.5 i vinyl chloride 0.7 0.5
NPER _ S05-DGS-DP41 8 to 10 _: cis-l,2-dichloroethene 60 _ 6

NPER i S05-DGS-DP41 8 to 10 viny__lchloride 800 0.5

....... __NPER.........__S05_-D_GS-DP41-....... 12to_14___...... _U'ans-1,._2_-_dichlor0.e_ene _.! 18_.......................!0 ...........
NPER : S05-DGS-DP41 12to 14 vinyl chloride 65 * 0.5

i .. i

N-PER S05-DGS-DP43 i 9 to 9 cis- 1,2-dichloroethene 70 _. 6

NPER S05-DGS-DP43 i 9 to 9 trichloroethene 20 : 5

NPER ___S05-_D__GS_-DP43...... 9to 9............___ viny_.l_..c_h_!.oride........ _ .... _4100__........_..........0:5 .......
............NI_ER....... S05-DGS-DP43 " 12 to 12 benzene i 3.1 1

...... Nr,ER............i S05:D0_S-DP43_.............12 t0.!2 ....... ! trans-1,2-dichloroethene i 14 :_ 10
NPER ! S05-DGS-DP43 12 to 12 vinyl chloride 14 _ 0.5
NPER _ S05-DGS-DP44 9 to 9 vinyl chloride 30 i 0.5

NPER ' S05-DGS-DP44 12 to 12 benzene 2.7 1
....................... _....................................... r...................................................................................................................

NPER _ S05-DGS-DP44 12to 12 i vinyl chloride 0.8 i 0.5

NPER S05-DGS-DP.45 8 to 10 cis-l,2-dichloroethene _: 23 6

NPER . S05-DGS-DP,45 8 to 10 vinyl chloride 970 0.5

NPER S05-DGS-DB45 12to 14 .... benzene 2.8 1

NPER _ S05-DGS-DP,45 12to 14 trans-1,2-dichloroethene 17 _ 10

NPER S05-DGS-DP,45 12 to 14 vinyl chloride 80 i 0.5..................................... _................. ----+ ......................... _- .............................................. -5..............................

NPER i S05-DGS-DP,¢7 12 to 14 _ benzene 2 ' 1

NPER S05-DGS-DP48 8to10 .............._vi_ny!_c!l!0ride : 2 0.5

NPER S05-DGS-DP48 i 12to 14 benzene 5 I

NPER S05-DGS-DP48 12 to 14 vinyl chloride 2 ! 0.5

NPER SHP-S05-11 i 8 to 8 vinyl chloride 52 [ 0.5..................................................................i ............................................................................i ............................. ...........
; i s !SWBZ

N'PER HP-S05-03 _ 58 to 58 vinyl chloride _ 1 0.5

Upper FWBZ ii i

IR Site 10 i 052-004-021_8.5 to 8.5 trichloroethene 9 _5
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Table A1-5 (continued)

Note:
* thelowerof eitherfederalorCaliforniaMCL

Acronyms/Abbreviations:
bgs- belowgroundsurface
BSU- BaySedimentUnit
EA- evaluationarea
EPER- easternperimeterofEvaluationArea1
FWBZ- firstwater-bearingzone
pg/L- microgramsperliter
MCL- maximumcontaminantlevel
NA- notavailable
NPER-northem perimeterofEvaluationArea1
SWBZ- secondwater-bearingzone
VOC- volatileorganiccompound
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Table A1-6

MonitoringWell Groundwater Data: Maximum Concentrations of Petroleum Hydrocarbonsa(reported in micrograms per liter)

AREA PLUME 5-1 AREA BUILDING 5 EASTERN
YEAR/ SOUTHEAST OF EAST OF PLATING SOUTH OF PERIMETER OF NORTHERN PERIMETER WESTERN PERIMETER SOUTHERN EASTERN BUILDING

TPH Range BUILDING 5 BUILDING 5 SHOP AREA BUILDING 5 EA 1 OF EA 1 OF EA 1 IR SITE 10 IR SITE 12 282
FWBZ Wells

FWBZ Wells M05-01,
FWBZ SWBZ M05-03, FWBZ Wells M05-05, FWBZ Wells

FWBZ WeB Well WeB FWBZ Well M05HW-01, M05-08, M12-01 and M05-09 and SWBZ Well M05-02 and SWBZ WeB FWBZ Wells M12- No Wells
1994 M05-04 M05-07 D05-02 M05-10 M10-01 M12-03 M05BS-01 D05-01 M05-06 D05-03 FWBZ WeftM10-02 02 and M12-04 Installed

motor oil NA NA ND NA NA 120 ND NA NA NA NA 200 NA

FWBZ Wells
FWBZ Wells M05-01, FWBZ Wells

FWBZ SWBZ M05-03, FWBZ Wells M05-05, FWBZ Wells 282-MWl,
FWBZ Well Well Well FWBZ Well M05HW-01, M05-08, M12-01 and M05-09 and SWBZ Well M05-02 and SWBZ Well FWBZ Wells M12- 282-MW2, and

199_ M05-04 M05_7 D05-02 M05-10 M10-01 M12-03 M05BS-01 D05-0! M05-06 D05-03 F.WBZWell M!0-02 02 and M!2-04 282-MW3
diesel NA NA NA NA NA NA NA NA NA NA NA ND 310

FWBZ Wells FWBZ Wells
400MJ-MW1, M05-01, FWBZ Wells

FWBZ SWBZ 400MJ-MW2, FWBZ Wells M05-05, FWBZ Wells 282-MW1,
FWBZ Well Well Well FWBZ Well and M05-08, M12-01 and M05-09 and SWBZ Well M05-02 and SWBZ Well FWBZ Wells M12- 282-MW2, and

1997 M05-04 M05-07 D05-02 M05-10 400MJ-MW3 M12-03 M05BS-01 D05-01 M05-06 D05-03 FWBZ Well M10-02 02 and M12-04 282-MW3

diesel NA NA NA NA 1,600b NA NA NA NA NA NA NA NA

FWBZ Wells FWBZ Wells• 400MJ-MW1, M05-01, FWBZ Wells
FWBZ SWBZ 400MJ-MW2, FWBZ Wells M05-05, FWBZ Wells 282-MW1,

FWBZ WeB Well WeB FWBZ WeB and M05-08, M12-01 and M05-09 and SWBZ Well M05-02 and SWBZ Well FWBZ Wells M12- 282-MW2, and
1998 M05-04 M05-07 D05-02 M05-10 400MJ-MW3 M12-03 M05BS-01 D05-01 M05-06 D05-03 FWBZ Well M10-02 02 and M12-04 282-MW3

diesel NA NA NA NA 860b NA NA NA NA NA NA NA NA
JP-5 NA NA NA NA 340 NA NA NA NA NA NA NA NA
motor oil NA NA NA NA 800b NA NA NA NA NA NA NA NA

FWBZ Wells FWBZ Wells
400MJ-MW1, M05-01, FWBZ Wells

FWBZ SWBZ 400MJ-MW2, FWBZ Wells M05-05, FWBZ Wells 282-MW1,
FWBZ Well Well WeB FWBZ WeB and M05-08, M12-01 and M05-09 and SWBZ Well M05-02 and SWBZ Well FWBZ Wells M10- FWBZ Wells M12- 282-MW2, and

1999 M05-04 M05-07 D05-02 M05-10 400MJ-MW3 M12-03 M05BS-01 D05-01 M05-06 D05-03 02 and M10-03 02 and M12-04 282-MW3
diesel NA NA NA NA 389 NA NA NA NA NA NA NA NA

FWBZ Wells
FWBZ Wells M05-01, FWBZ Wells

FWBZ SWBZ M05-03, FWBZ Wells M05-05, FWBZ Wells 282-MWl,
FWBZ Well Well Well FWBZ Well M05HW-01, M05-08, MI2-01 and M05-09 and SWBZ Well M05-02 and SWBZ Well FWBZ Wells M10- FWBZ Wells M12- 282-MW2, and

2001 M05-04 M05-07 D05-02 M05-10 M10-01 M12-03 M05BS-01 D05-01 M05-06 D05-03 02 and M10-03 02 and M12-04 282-MW3
diesel 220 340 ND 210 340 ND 220 ND 200 200 220 240 NA

gasoline ND 140 ND 50 486,000,000b'c ND 030 ND 120 ND 30 ND NA
motor oil ND ND 100 ND ND 410 ND 100 ND ND ND 260 NA

(
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Table A1-6 (continued)

.( YEAR AREA PLUME 5-1 AREA BUILDING 5 EASTERN
ANALYTE SOUTHEAST OF EAST OF PLATING SOUTH OF PERIMETER NORTHERN PERIMETER WESTERN PERIMETER SOUTHERN EASTERN BUILDING

(llg/L) BUILDING 5 BUILDING 5 SHOP AREA BUILDING5 OF EA 1 OF EA 1 OF EA 1 IR SITE 10 IR SITE 12 282
FWBZ
Welb

1MW6S,
1MW7S,
P-5-1- FWBZ Wells FWBZ Wells
MWS1 SWBZ M05-01, FWBZ Wells FWBZ Wells 282-MW1,

FWBZ Well through Well FWBZ Well FWBZWells M05-05, and SWBZ Well M05-02 and SWBZ Well FWBZ Wells M12-02 and 282-MW2, and
2002 M05-04 MWS5 D05-02 M05-10 M05-03 FWBZ Well M05-08 M05-09 D05-01 M05-06 D05-03 M10-02 and M10-03 M12-04 282-MW3
diesel NA NA NA NA NA ND 54 ND ND ND NA ND NA

gasoline NA NA NA NA NA 19 ND ND ND ND NA ND NA
motor oil NA NA NA NA NA ND 55 ND ND ND NA ND NA

FWBZ
Wells

1MW6S,
1MW7S,
P-5-1- FWBZ Wells FWBZ Wells
MWS1 SWBZ FWBZ Well M05-01, FWBZ Wells 282-MW1,

FWBZ Well through Well 2MW8S and FWBZWells M05-05, and SWBZ Well M05-02 and SWBZ Well FWBZ Wells M10- FWBZ Wells M12- 282-MW2, and
2003 M05-04 MWS5 D05-02 M05-10 M05-03 FWBZ Well M05-08 M05-09 D05-01 M05-06 D05-03 02 and M10-03 02 and M12-04 282-MW3

diesel NA NA NA 150 NA NA ND ND ND ND NA ND NA

gasoline NA NA NA 7,500b NA NA 20 ND ND ND NA ND NA

motor NA NA NA 200 NA NA ND ND ND 140 NA ND NA
oil

FWBZ
Wells

1MW6S,
1MW7S,
P-5-1- FWBZ Wells FWBZ Wells
MWS1 SWBZ M05-01, FWBZ Wells 282-MW1,

FWBZ Well through Well FWBZ Well FWBZ Wells M05-05, and SWBZ Well M05-02 and SWBZ Well FWBZ Wells M10- FWBZ Wells M12- 282-MW2, and
2004 M05-04 MWS5 1)05-02 2MW8S M05-03 FWBZ Well M05-08 M05-09 D05-01 M05-06 D05-03 02 and M10-03 02 and M12-04 282-MW3

diesel NA NA NA 23 NA NA ND ND ND ND NA ND NA

gasoline NA NA NA 35,000b NA NA ND ND ND ND NA ND NA
JP-5 NA NA NA 230 NA NA ND ND ND ND NA ND NA

Notes:

a maximumconcentrationreportedfortheyearforallwellswithinthegivenarea
b concentrationsexceedingESLareshowninboldtype
c discussionofthisgasolineresultandsubsequentfloatingproductinvestigationsispresentedinSectionA1.5.2.5

Acronyms/Abbreviations:
bgs- belowgroundsurface
EA- evaluationarea
ESL- (RegionalWaterQualityControlBoard)environmentalscreeninglevel
FWBZ- firstwater-bearingzone[wellsgenerallyscreenedbetween5 and17 feetbgs]
pg/L- microgramsperliter
NA- notapplicable;nosamplingconductedornoTPHanalysis
ND- notdetected;concentrationsbelowreportinglimit

SWBZ- secondwater-bearingzone[wellsscreenedbetween67 and70 feetbgs]TPH- totalpetroleumhydrocarbons
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TableA1-7
PetroleumHydrocarbonsExceedingComparisonCriteriainDiscreteGroundwaterSamples

ESL
Depth Petroleum Hydrocarbon Screening Criteria

Study Area Station ID (feet bgs) TPHRange Concentration (pg/L) (pg/L)*
Evaluation Areas

EA 5 CA05-04 NA gasoline 2,600 500
EA 5 CA05-05 NA diesel 6,400 640
EA 5 CA05-05 NA motoroil 3,000 640
EA 5 057-001 5 to 12 diesel 1,300_ 640
EA 5 057-001 5 to 12 gasoline 3,700 500
EA 5 261-3L NA diesel 15,000 640
EA 5 261-3L NA gasoline 2,500 500
EA 5 261-3L NA jet fuel 14,000 640
EA 5 400-1-MOJ NA diesel 48,000 640
EA 5 400- I-MOJ NA gasoline 3,300 500
EA 5 400-16-MOJ NA diesel 4,200 640
EA 5 400-16-MOJ NA gasoline 1,400 500
EA 5 400-17-MOJ NA diesel 1,400 640
EA 5 400-17-MOJ NA motoroil 2,500 640
EA 5 400-2-MOJ NA diesel 740 640
EA 5 400-3-MOJ NA diesel 2,600 640
EA 6 (northern portion) NAS05-01-W-07 7 to 7 diesel 864,000 640
EA 6 (southern portion) CA05-03 NA motoroil 670 640

Data Gap Areas
Building 282 282-5-ERM NA gasoline 4,234 500
Building 6 6-L 7 to 7 diesel 1,200 640
Building 6 6-L 7 to 7 jet fuel 1,200 640
Building 6 6-L 7 to 7 motoroil 720 640
Building 400 400-11-MOJ NA diesel 1,000 640

Other Areas

Eastern perimeter of EA 1 S05-DGS-VE02 5 to 6.5 diesel 670 640
IR Site 12 SB10-02 NA motoroil 3,700 640
IR Site 12 SB 10-03 NA TPH components, total 1,500 640
IR Site 12 SB10-05 NA TPH components, total 2,000 640
IR Site 12 SB10-01 NA TPH comDonents,total 14,000 640
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Table A1-7 (continued)

Note:
* RWQCB2005

Acronyms/Abbreviations:
AOC- areaofconcern
bgs- belowgroundsurface
EA- evaluationarea
ESL- environmentalscreeninglevel
IR- InstallationRestoration(Program)
pg/L- microgramsperliter
NA- notavailable
TPH- totalpetroleumhydrocarbons
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Table A1-8
Semivolatile Organic Compounds in Groundwater

Exceeding Comparison Criteria

Study Depth Concentration MCL*
Area Station ID (feet bgs) Analyte (pg/L) (pg/L)

Monitoring Well Samples
EA 5 M05HW-01 5 to 15 1,4-dichlorobenzene 16 5

EA 5 M05HW-01 5 to 15 1,4-dichlorobenzene 11 5

EA 5 M05HW-01 5 to 15 1,4-dichlorobenzene 9 5

EA 5 M05HW-01 5 to 15 1,4-dichlorobenzene 8 5

EA 5 M05HW-01 5 to 15 1,4-dichlorobenzene 6.4 5

EA 5 M05-03 4 to 12 1,4-dichlorobenzene 11 5

EA 5 M05-03 4 to 12 bis(2-ethylhexyl)phthalate 5,900 4

EA 5 M05-03 4 to 12 bis(2-ethylhexyl)phthalate 3,000 4

EA 5 M05-03 4 to 12 bis(2-ethylhexyl)phthalate 1,000 4

EA 5 M05HW-01 5 to 15 bis(2-ethylhexyl)phthalate 11 4

Discrete Groundwater Samph_
EA 5 BG5WT-02 10.5 to 10.5 1,4-dichlorobenzene 59 5

EA 6N 030-S05-011 7 to 7.5 benzo(a)pyrene 6 0.2

EA 6N B05-I 1 0 to 0 bis(2-ethylhexyl)phthalate 590 4

Note:
* thelowerofeitherfederalorCaliforniaMCL

Acronyms/Abbreviations:
bgs- belowgroundsurface
EA- evaluationarea
pg/L- microgramsperliter
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Table A1-9
Monitoring Well Groundwater Data: Maximum Concentrationsa of Metals Exceeding Comparison Criteria

(reported in micrograms per liter)

BUILDING 5
AREA SOUTHEAST OF PLUME 5-1 AREA EAST OF PLATING SHOP SOUTH OF EASTERN PERIMETER NORTHERN PERIMETER WESTERN PERIMETER

YEAR/Metal BUILDING 5 BUILDING 5 AREA BUILDING 5 OF EA 1 OF EA 1 OF EA 1

FWBZ Wells FWBZ Wells FWBZ Wells
FWBZ Well No SWBZ No FWBZ NoSWBZ No FWBZ Well M05-03 and M12-01 and No SWBZ Well M05-01 and No SWBZ Well FWBZ Well No SWBZ

1991 M05-04 WellInstalled Well Installed WellInstalled Installed M10-01 M12-03 Installed M05-05 Installed M05-02 Well Installed

antimony ND NA NA NA NA ND 26.3b NA ND NA ND NA
arsenic 8 NA NA NA NA 27.9b 5.3 NA 16.6b NA 5.1 NA
lead 3.1 NA NA NA NA ND 2.9 NA 2.9 NA 4.2 NA

nickel ND NA NA NA NA 222b ND NA ND NA ND NA

FWBZ Wells
_u_u_, Well l_uo,,BZ ,,u ,. ,,B,_ ,,_, ............. 1,.,,_-,,, ,,,,u _,,, v_ FWBZ We!! _,, _n7 w,_n FWBZ w,_n _,__wn7l_u o t¥ LIJ/_

1992 M05-04 Well Installed Well Installed Well Installed Installed M05HW-01 M12-03 Installed M05BS-01 Installed M05-02 Well Installed
arsenic ND NA NA NA NA 4.6 NA NA 9.8 NA NA NA
barium ND NA NA NA NA 81.9 NA NA 740 NA NA NA
nickel ND NA NA NA NA 39.1 NA NA 28.5 NA NA NA

FWBZ Wells
FWBZ Wells FWBZ Wells M05-01,

M05-03, M05-08, M05-05, FWBZ Wells

FWBZ Well No SWBZ FWBZ Well SWBZWell FWBZ Well M05HW-01, M12-01 and No SWBZ Well M05-09 and SWBZ Well M05-02 and SWBZ Well1994 M05-04 Well Installed M05-07 D05-02 M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03
aluminum ND NA ND ND ND ND 694 NA ND ND

antimony ND NA ND ND 2.8 ND 4.4 NA 25.4b ND 3.2 ND
arsenic 18.1b NA 29.8b 9.1b 16.3b 69.1b 48.4b NA 22.4b ND 6.5 3.1
barium 125 NA 165 58.2 45 240 235 NA 659 88.2 274 69

_r "ky icadmium ND l_A 0.95 ' " _D ND _,T̂ n -_A 4 ND _ il.J1.1

chromium,total ND NA ND 4.9 38.1 ND ND NA ND 3.7 ND 4.7
lead 1.6 NA 1.4 12.8 ND 3.2 1.3 NA 8.2 ND ND ND
nickel 9 NA 20.2 20.2 ND 182b 10.9 NA 78.7 15.4 6 36.4

thallium ND NA ND ND ND ND 20b NA ND ND 20b ND

FWBZ Wells
FWBZ Wells FWBZ Wells M05-01,

M05-03, M05-08, M05-05, FWBZ Wells
FWBZ Well No SWBZ FWBZ Well SWBZWell FWBZ Well M05HW-01, M12-01 and No SWBZ Well M05-09 and SWBZ Well M05-02 and SWBZ Well

1995 M05-04 Well Installed M05-07 D05-02 M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03
aluminum ND NA ND ND ND ND 136 NA ND ND ND ND
antimony ND NA ND ND ND ND ND NA 2.8 ND ND ND
arsenic ND NA 18.3b ND 14.2b 47.1b 44b NA 9.2 ND 5.7 ND
barium 54.4 NA 139 49.7 21.8 244 120 NA 1380 8I.1 309 49.9

cadmium ND NA ND ND ND ND ND NA ND 4.3 0.6 31.2 b

chromium, total ND NA ND ND 53.3b ND ND NA 3.1 ND ND ND
lead ND NA ND ND ND ND ND NA ND ND ND ND

nickel ND NA 32 14.1 2.6 68.8 7.1 NA 71.4 11 4.8 28.7
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Table A1-9 (continued)

BUILDING 5
AREA SOUTHEAST OF PLUME 5-1 AREA EAST OF PLATING SHOP SOUTH OF EASTERN PERIMETER NORTHERN PERIMETER WESTERN PERIMETER

YEAR/Metal BUILDING 5 BUILDING 5 AREA BUILDING 5 OF EA 1 OF EA 1 OF EA 1

FWBZ Wells

FWBZ Wells FWBZ Wells M05-01,
M05-03, M05-08, M05-05, FWBZ Wells

FWBZ Well No SWBZ FWBZ Well SWBZ Well FWBZ Well M05HW-01, M12-01 and No SWBZ Well M05-09 and SWBZ Well M05-02 and SWBZ Well
1997 M05-04 Well Installed M05-07 D05-02 M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03

arsenic ND NA 18.3h ND 18.7 b 68.3 42.9 b NA 26b ND 5.3 ND

barium 142 NA 135 79.5 21.2 139 109 NA 1,350 b ND 238 ND

cadmium ND NA ND 3.5 ND 1.2 ND NA 0.76 ND ND ND

chromium, total ND NA 0.4 ND 3 ND 0.44 NA 1.5 ND ND ND
nickel 6.4 NA 13.5 15.5 1.6 31.2 4.7 NA 41.3 ND 2.3 ND

FWBZ Wells

FWBZ Wells FWBZ Wells M05-01,
M05-03, M05-08, M05-05, FWBZ Wells

FWBZ Well No SWBZ FWBZ Well SWBZ Well FWBZ Well M05HW-01, M12-01 and No SWBZ Well M05-09 and SWBZ Well M05-02 and SWBZ Well
1998 M05-04 Well Installed M05-07 D05-02 M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03

aluminum ND NA 115 ND ND 275 205 NA 6,640 b ND 1,410 b ND

arsenic 5.1 NA 18.3 b 2.5 17.4 b 58.4 45b NA 15.2 b ND 6.6 ND
barium 297 NA 316 317 387 856 354 NA 2120 ND 351 ND

cadmium 0.48 NA 0.54 6.8 b 0.26 0.28 0.26 NA 1 ND 0.3 NDchromium, total ND NA 0.49 ND 18.8 1.7 2.2 NA 3.7 ND 4.9 ND

lead ND NA ND ND ND ND 2.1 NA ND ND
nickel 10.6 NA 4.8 21.8 3.9 34.8 7.4 NA 55.5 ND 51.9 ND

thallium ND NA ND 8.4 b ND ND ND NA ND ND

FWBZ Wells

!MW6S, FWBZ Wells
1MW7S, FWBZ Wells FWBZ Wells M05-01,

P-5-1-MWS1 M05-03, M05-08, M05-05, FWBZ Wells

FWBZ Well No SWBZ through No SWBZ FWBZ Well M05HW-01, M12-01 and No SWBZ Well M05-09 and SWBZ Well M05-02 and SWBZ Well
2002 M05-04 Well Installed MWS5 Wells M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03

aluminum NA NA NA NA 35 NA 84 NA 190 4.6 ND ND

antimony NA NA NA NA 0.16 NA ND NA 27b 0.12 ND ND

arsenic NA NA NA NA 16b NA 33b NA 24b 8.6 7.9 ND

barium NA NA NA NA 18 NA 130 NA 420 61 83 180

cadmium NA NA NA NA ND NA ND NA 0.59 ND ND ND

chromium, total NA NA NA NA 28 NA 0.59 NA 3 9.3 0.74 0.88
lead NA NA NA NA 0.039 NA 1.2 NA 1.3 0.047 ND ND

nickel NA NA NA NA 3.9 NA 4.2 NA 13 26 1.2 10

thallium NA NA NA NA ND NA ND NA 0.13 ND ND ND
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f Table A1-9 (continued)

BUILDING 5
AREA SOUTHEAST OF PLUME 5-1 AREA EAST OF PLATING SHOP SOUTH OF EASTERN PERIMETER NORTHERN PERIMETER WESTERN PERIMETER

YEAR/Metal BUILDING 5 BUILDING 5 AREA BUILDING 5 OF EA 1 OF EA 1 OF EA 1

FWBZ Wells

1MW6S, FWBZ Wells

1MW7S, FWBZ Wells FWBZ Wells FWBZ Wells M05-01,
P-5-1-MWS1 2MW8S, M05-03, M05-08, M05-05, FWBZ Wells

FWBZ Well No SWBZ through No SWBZ 3MW10S, and M05HW-01, M12-01 and No SWBZ Well M05-09 and SWBZ Well M05-02 and SWBZ Well
2003 M05-04 Well Installed MWS5 Wells M05-10 M10-01 M12-03 Installed M05BS-01 D05-01 M05-06 D05-03

aluminum NA NA NA NA 66.3 NA 51. I NA 28.4 8.1 ND 30.4

antimony NA NA NA NA ND NA ND NA 0.29 22.9 b ND 0.69

arsenic NA NA NA NA 21.1 b NA 39.6 b NA 20.6 b 4.5 12.8 b 0.67

barium NA NA NA NA 28 NA 163 NA 278 57.3 90 849

cadmium NA NA NA NA 3.22 NA ND NA ND ND ND ND
_,u'OllUUlll, tUtttl l_l!_, e_,_ NA NA 36. i NA _lO NA 2.9 ND ND 0.98

chromium, hexavalent NA NA NA NA 35 b NA ND NA ND ND ND ND

nickel NA NA NA NA 19.3 NA 4.7 NA 14. l 13.9 1.3 13.9

FWBZ Wells

1MW6S, FWBZ Wells

1MW7S, FWBZ Wells FWBZ Wells M05-01,
P-5-1-MWS1 SWBZ Well M05-03, M05-08, M05-05, SWBZ Well FWBZ Wells

FWBZ Well SWBZ Well through D05-05 and FWBZ Well M05HW-01, M12-01 and SWBZ Well M05-09 and D05-01 and M05-02 and SWBZ Well2004 M05-04 D05-08 MWS5 D05-06 2MW8S M10-01 M12-03 D05-07 M05BS-01 D05-04 M05-06 D05-03

aluminum NA NA NA NA 10 NA ND NA 220 10 6.6 ND
antimony NA NA NA NA 0.1 NA 0.08 NA 0.35 0.4 ND 0.63

arsenic NA NA NA NA 24.2 b NA 43b NA 24b 6.31 14b ND

barium NA NA NA NA 42.3 NA 112 NA 340 57 64 160

cadmium NA NA NA NA 5.35 b NA ND NA ND 0.67 ND 2.3
chromium, total NA NA NA NA ND NA ND NA ND 2.9 ND ND

chromium, hexavalent NA NA NA NA ND NA ND NA ND ND ND ND

lead NA NA NA NA 0.25 NA 0.4 NA 0.11 0.24 0.14 0.3

nickel NA NA NA NA 25.6 NA 1.4 NA 10 13 ND 27

Notes:

a maximum concentration reported for the year for all wells within the given area
b bold type indicates concentrations exceeding MCL

Acronyms/Abbreviations:
bgs - below ground surface
EA - evaluation area

FWBZ - first water-bearing zone, wells generally screened at depths between 5 and 17feet bgs
MCL - maximum contaminant level
mg/L - milligrams per liter
NA - not applicable, no sampling conducted or no metals analysis
ND - not detected, concentrations below reporting limit
SWBZ - second water-bearing zone, wells screened at depths of 67 to 70 feet bgs
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Table A1-10
Metals in Discrete Groundwater Samples Exceeding Comparison Criteria

Metal

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (pg/L) (p4g/L)

EA 3 05GB001 5 to 6 arsenic 20.7 10

EA 3 05GB003 5 to 6 arsenic 79 10

EA 3 5-3-ADD12 21 to 25 arsenic 74.7 10

EA 3 5-3-ADD12 21 to 25 barium 1,440 1,000

EA 3 5-3-ADDI2 21 to 25 chromium, total 918 50

EA 3 5-3-ADD12 21 to 25 lead 116 15

EA 3 5-3-ADD12 21 to 25 nickel 819 100

EA 3 5-3-ADD27 NA - antimony 7.6 6
EA 3 5-3-ADD27 NA arsenic 18 10

EA 3 5-3-ADD27 NA chromium, total 110 50

EA 3 5-3-ADD27 NA lead 46.4 15

EA 3 5-3-ADD27 NA nickel 116 100

EA 3 B05PS-01 18 to 18 aluminum 1,470 1,000

EA 3 B05PS-01 18 to 18 chromium, hexavalent 1,020 2

EA 3 B05PS-01 0 to 0 aluminum 1,150 1,000

EA 3 B05PS-01 0 to 0 lead 156 15

EA 3 B05PS-02 6 to 6 aluminum 103,000 1,000
EA 3 B05PS-02 6 to 6 arsenic 25.7 10

EA 3 B05PS-02 6 to 6 barium 1,200 1,000

EA 3 B05PS-02 6 to 6 beryllium 5.8 4
EA 3 B05PS-02 6 to 6 cadmium 443 5

EA 3 B05PS-02 6 to 6 chromium, total 2,470 50

EA 3 B05PS-02 6 to 6 chromium, hexavalent 6,470 2

EA 3 B05PS-02 6 to 6 lead 63.4 15

EA 3 B05PS-02 6 to 6 nickel 325 100

EA 3 B05PS-03 6.5 to 6.5 aluminum 6,370 1,000

EA 3 B05PS-03 6.5 to 6.5 cadmium 24.5 5

EA 3 B05PS-03 6.5 to 6.5 chromium, total 111 50

EA 3 B05PS-03 6.5 to 6.5 chromium, hexavalent 7,010 2

EA 3 B05PS-04 5 to 5.5 aluminum 35,200 1,000

EA 3 B05PS-04 5 to 5.5 arsenic 39.2 10

EA 3 B05PS-04 5 to 5.5 cadmium 248 5

EA 3 B05PS-04 5 to 5.5 chromium, total 227 50

EA 3 B05PS-04 5 to 5.5 chromium, hexavalent 13,100 2

EA 3 B05PS-04 5 to 5.5 lead 19.5 15

EA 3 B05PS-04 5 to 5.5 nickel 116 100

EA 3 B05PS-05 6.5 to 6.5 aluminum 328,000 1,000

Page1 of 5
05/01/07 11:22 AMIw k:\wordprocessingVeports'_to-O93_workplank,'inal'_attachments_att,a_sap_oendix al_tables",tabiea1-10.doc



Table A1-10 (continued)

Metal
Depth Concentration MCL*

Study Area Station ID (feet bgs) Analyte (lag/L) (Ixg/L)

EA 3 B05PS-05 6.5 to 6.5 arsenic 22.2 10

EA 3 B05PS-05 6.5 to 6.5 barium 2,820 1,000

EA 3 B05PS-05 6.5 to 6.5 beryllium 10.9 4
EA 3 B05PS-05 6.5 to 6.5 cadmium 983 5

EA 3 B05PS-05 6.5 to 6.5 chromium, total 10,700 50

EA 3 B05PS-05 6.5 to 6.5 lead 243 15

EA 3 B05PS-05 6.5 to 6.5 nickel 1,030 100

EA 3 S05-DGS-DP14 7 to 7 cadmium 7.8 5

EA 3 S05-DGS-DP1.4 7 to 7 chromium, total 138 50

EA 3 S05-DGS-DPI7 5 to 7 cadmium 10.7 5

EA 3 S05-DGS-DP17 5 to 7 chromium, total 79.1 50

EA 3 S05-DGS-DP18 3 to 4 cadmium 189 5

EA 3 S05-DGS-DP19 8 to 8 cadmium 21 5

EA 3 S05-DGS-DP19 8 to 8 chromium, total 71.8 50
EA 3 S05-DGS-DP20 8 to 8 cadmium 14.7 5

EA 3 S05-DGS-DP20 8 to 8 chromium, total 109 50
EA 3 S05-EXC-GW-1 0 to 0 cadmium 13.8 5

EA 3 S05-EXC-GW-I 0 to 0 chromium, total 116 50

EA 3 S05-EXC-GW-1 0 to 0 chromium, hexavalent 97 2

EA 3 S05-EXC-GW-2 0 to 0 cadmium 224 5

EA 3 S05-EXC-GW-2 0 to 0 chromium, total 416 50

EA 4 SI-IP-S05-12 8 to 8 arsenic 17.5 10

EA 5 057-006-014 7 to 8 aluminum 200,000 1,000

EA 5 057-006-014 7 to 8 arsenic 73.5 10

EA 5 057-006-014 7 to 8 barium 1,980 1,000

EA 5 057-006-014 7 to 8 cadmium 5.1 5

EA 5 057-006-014 7 to 8 chromium, total 1,130 50

EA 5 057-006-014 7 to 8 lead 69.9 J 15

EA 5 057-006-014 7 to 8 nickel 1,090 J 100

EA 5 057-006-014 7 to 8 thallium 2.3 J 2

EA 5 057-006-015 7 to 8 aluminum 147,000 1,000

EA 5 057-006-015 7 to 8 arsenic 85.8 10

EA 5 057-006-015 7 to 8 barium 3,770 1,000

EA 5 057-006-015 7 to 8 cadmium 5.2 5

EA 5 057-006-015 7 to 8 chromium, total 1,110 50

EA 5 057-006-015 7 to 8 lead 69.4 J 15

EA 5 057-006-015 7 to 8 nickel 1,170 J 100

EA 5 057-006-016 9 to 10 aluminum 213,000 1,000

EA 5 057-006-016 9 to 10 arsenic 64.6 10
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Table A1-10 (continued)

Metal

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte (I_L) (IJg/L)

EA 5 057-006-016 9 to 10 barium 2,840 1,000

EA 5 057-006-016 9 to 10 beryllium 7.7 4
EA 5 057-006-016 9 to 10 cadmium 5.6 5

EA 5 057-006-016 9 to 10 chromium, total 980 50

EA 5 057-006-016 9 to 10 lead 184 J 15

EA 5 057-006-016 9 to 10 nickel 645 J 100

EA 5 B05WT-01 10.5 to 10.5 arsenic 30.3 10

EA 5 B05WT-01 10.5 to 10.5 chromium, hexavalent 2,830 2

EA 5 B05WT-01 10.5 to 10.5 nickel 312 100

EA 5 B05WT-02 0 to 0 chromium, hexavalent 9,350 2

EA 5 B05WT-02 0 to 0 lead 4,420 15

EA 5 B05WT-02 0 to 0 nickel 483 100

EA 6N 5-I-ADD16 17to 21 arsenic 27.2 10

EA 6N 5-I-ADDI6 17to 21 chromium, total 391 50
EA 6N 5-1-ADDI6 17 to 21 lead 74.9 15

EA 6N 5-I-ADDI6 17 to 21 nickel 307 100

EA 6N 5-1-ADD17 17 to 21 arsenic 41.2 10

EA 6N 5-1-ADD17 17 to 21 chromium, total 336 50

EA 6N 5-1-ADDI7 17 to 21 lead 98.8 15

EA 6N 5-I-ADDI7 17 to 21 nickel 270 100

EA 6N 5-1-ADD21 10 to 13.5 antimony 7 6
EA 6N 5-1-ADD21 10 to 13.5 arsenic 20.5 10

EA 6N 5-1-ADD21 10 to 13.5 barium 1,220 1,000

EA 6N 5-1-ADD21 10 to 13.5 chromium, total 480 50

EA 6N 5-1-ADD21 10to 13.5 lead 62.6 15

EA 6N 5-I-ADD21 10to 13.5 nickel 518 100

EA 6N 5-I-ADD21 15to 19 chromium, total 134 50

EA 6N 5-1-ADD21 15 to 19 lead 26.9 15

EA 6N 5-1-ADD21 15 to 19 nickel 123 100

EA 6N 5-1-ADD24 11 to 15 arsenic 20 10

EA 6N 5-1-ADD24 11 to 15 barium 1,140 1,000

EA 6N 5-1-ADD24 11 to 15 chromium, total 330 50

EA 6N 5-I-ADD24 11 to 15 lead 51.5 15

EA 6N 5-I-ADD24 11to 15 nickel 254 100

EA 6N 5-1-ADD24 17to 21 arsenic 14.8 10

EA 6N 5-I-ADD24 17to 21 chromium,total 166 50

EA 6N 5-I-ADD24 17 to 21 lead 43.7 15

EA 6N 5-1-ADD24 17 to 21 nickel 152 100

EA 6N B05-11 0 to 0 arsenic 50.5 10
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Table A1-10 (continued)

Metal

Depth Concentration MCL*
Study Area Station ID (feet bgs) Analyte ([tg/L) (pg/L)

EA 6S 5-2-ADD13 15.5 to 18.5 arsenic 13 10

EA 6S 5-2-ADD13 15.5 to 18.5 chromium, total 122 50

EA 6S 5-2-ADD13 15.5 to 18.5 lead 39.4 15

EA 6S 5-2-ADD13 15.5 to 18.5 nickel 131 100

EA 6S 5-2-ADD6 15 to 18 arsenic 26.1 10

EA 6S 5-2-ADD6 15to 18 chromium, total 264 50

EA 6S 5-2-ADD6 15to 18 lead 76.6 15

EA 6S 5-2-ADD6 15to 18 nickel 209 100

EA 6S 5-4-ADD11 16to 19 arsenic 33 10

EA 6S 5-4-ADD11 16to 19 chromium, total 503 50

EA 6S 5-4-ADD11 16to 19 lead 124 15

EA 6S 5-4-ADDI 1 16to 19 nickel 485 100

EA 6S 5-4-ADD12 11to 14 chromium, total 59.6 50

EA 6S 5-4-ADD12 11 to 14 nickel 149 100
EA 6S 5-4-ADD12 11 to 14 thallium 2.8 2

EA 6S 5-4-ADD20 16 to 19 arsenic 26.2 10

EA 6S 5-4-ADD20 16 to 19 chromium, total 338 50

EA 6S 5-4-ADD20 16 to 19 lead 72.3 15

EA 6S 5-4-ADD20 16 to 19 nickel 244 100

EA 6S 5-4-ADD6 11 to 14 arsenic 23.8 10

EA 6S 5-4-ADD6 11to 14 barium 1,290 1,000

EA 6S 5-4-ADD6 11to 14 chromium, total 304 50

EA 6S 5-4-ADD6 11to 14 lead 33 15

EA 6S 5-4-ADD6 11to 14 nickel 349 100

EA 6S 5-4-ADD7 11 to 14 arsenic 18.5 10

EA 6S 5-4-ADD7 11 to 14 barium 1,140 1,000

EA 6S 5-4-ADD7 11 to 14 chromium, total 122 50

EA 6S 5-4-ADD7 11 to 14 lead 22.6 15

EA 6S 5-4-ADD7 I 1 to 14 nickel 151 100

EA 6S 5-4-ADD8 16 to 19 arsenic 25.1 10

EA 6S 5-4-ADD8 16to 19 chromium, total 226 50

EA 6S 5-4-ADD8 16to 19 lead 87.8 15

EA 6S 5-4-ADD8 16to 19 nickel 188 100

EA 6S 5-4-ADD9 I 1 to 14 arsenic 15.6 10

EA 6S 5-4-ADD9 11 to 14 chromium, total 79.4 50

EA 6S 5-4-ADD9 11 to 14 nickel 114 100

EA 6S HP-S05-05 42 to 42 arsenic 14.1 J 10

EA 6S HP-S05-05 42 to 42 cadmium 5.3 J 5
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Table A1-10 (continued)

Metal
Depth Concentration MCL*

Study Area Station ID (feet bgs) Analyte (lxg/L) (ttg/L)

NPER B05-12 0 to 0 arsenic 17.8 10

NPER DHP-S05-01 42.5 to 42.5 arsenic 14.8 J 10

NPER DHP-S05-01 42.5 to 42.5 lead 154J 15

NPER HP-S05-02 65 to 65 lead 20.2 15

NPER HP-S05-03 58 to 58 lead 27.8 J 15

Data Gap
Areas

Building 6 6-L 7to 7 lead 100 15
Other
Areas

Other 030-S05-011 7 to 7.5 aluminum 247,000 1,000

Other 030-S05-011 7 to 7.5 antimony 24.2 6
Other 030-S05-011 7 to 7.5 arsenic 87.3 10

Other 030-S05-011 7 to 7.5 barium 5,600 1,000

Other 030-S05-011 7 to 7.5 cadmium 51.5 5

Other 030-S05-011 7 to 7.5 chromium, total 1,020 50

Other 030-S05-011 7 to 7.5 lead 2,760 15

Other 030-S05-011 7 to 7.5 mercury 6.8 2

Other 030-S05-011 7 to 7.5 nickel 1,220 100

Other 030-S05-011 7 to 7.5 thallium 13.4 J 2

Other 066-IWTP-005 16 to 20 arsenic 20.1 J 10

Other 066-IWTP-007 16 to 20 arsenic 18.7 10

WPER HP-S05-06 43 to 43 arsenic 12.3 10

Note:
* thelowerofeitherfederalorCaliforniaMCL

Acronyms/Abbreviations:
bgs- belowgroundsurfao_
EA- evaluationarea
pg/L- microgramsperliter
MCL- maximumcontaminantlevel
NA- notavailable
NPER- northernperimeterofEA1
WPER- westernperimeterofEA1

ReviewQualifier:
J - estimatedvalue
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Table A1-11
Cyanide in Groundwater Samples Exceeding Comparison Criteria

Cyanide
Depth Concentration MCL*

Study Area Station ID (feet bgs) (_g/L) (_g/L)

Monitoring Well Samples
EA 3 M05-10 5 to 15 521 150

Discrete Groundwater Samples
EA 3 05GB003 5 to 6 3,520 150
EA 3 B05PS-01 18 to 18 342 150

EA 3 B05PS-02 6 to 6 3,610 150

EA 3 B05PS-03 6.5 to 6.5 1,140 150
EA 3 B05PS-04 5 to 5.5 4,550 150

EA 3 B05PS-05 6.5 to 6.5 4,550 150
EA 3 SG5-DGS-DP14 7 to 7 170 150

EA 3 S05-DGS-DP20 8 to 8 480 150

EA 3 S05-DGS-DP63 8 to 8 1,090 150

EA 3 S05-DGS-DP66 8 to 8 465 150

EA 3 S05-EXC-GW-1 0 to 0 426 150

EA 3 SO5-EXC-GW-2 0 to 0 1,390 150

Note:
* thelowerofeitherfederalorCaliforniaMCL

Acronyms/Abbreviations:
bgs- belowgroundsurface
EA- evaluationarea
pg/L- microgramsperliter
MCL- maximumcontaminantlevel

ReviewQualifier:
J - estimatedvalue
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Table A1-12
Volatile Organic Compounds in Soil

Exceeding Comparison Criteria

Residential
Depth Concentration PRG*

Study Area Station ID (feet bgs) Analyte (mg/kg) (mg/kg)

Evaluation Area

EA 3 B05PS-08 22 to 22 1,l-dichloroethane 4.3 2.8

EA 5 054-SS-005 8.5 to 9.5 Irichloroethene 0.13 0.053

EA 5 057-001-001 4 to 4.5 ethylbenzene 24 8.9

EA 5 057-001-001 4 to 4.5 trichloroethene 0.84 0.053

EA 5 057-001-002 4 to 4.5 ethylbenzene 25 8.9

EA 5 057-001-002 4 to 4.5 tetrachloroethene 11 1.5

EA 5 057-001-002 4 to 4.5 lrichloroetbene 3.3 0.053

EA 6N B05-11 14 to 14.3 trichloroethene 2.2 0.053

EA 6S 030-MODI-283 0 to 7.5 l,l-dichloroethane 20 2.8

EA 6S 030-MOD1-283 0 to 7.5 1,2-dichloroethene (total) 77 43

EA 6S 030-MOD1-283 0 to 7.5 tetrachloroethene 110 1.5

EA 6S 030-MOD1-283 0 to 7.5 trichloroethene 260 0.053

EA 6S 030-MODI-284 0 to 7.5 1,1-dichloroethane 5.1 2.8

EA 6S 030-MODI-284 0 to 7.5 tetrachloroethene 68 1.5

EA 6S 030-MOD1-284 0 to 7.5 trichloroethene 29 0.053

EA 6S 030-MOD1-285 0 to 5 tea'achloroethene 1.8 1.5

EA 6S 030-MODI-285 0 to 5 trichloroethene 6.9 0.053

Data Gap Area

Building 347 M05-02 14.5 to 15.3 vinyl chloride 0.08 0.079

West of 030-S05-009 7.5 benzene 1J 0.6

Building 5

Buildings 6 282-MW1 4.5 to 4.5 benzene 5 0.6
and 282

Buildings6 282-MW2 5 to 5 benzene 6 0.6
and 282

Buildings6 282-MW3 5 to 5 benzene 6 0.6
and 282

Note:
U.S.EPA2004
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Table A1-12 (continued)

Acronyms/Abbreviations:
bgs- belowgroundsurface
EA- evaluationarea
mg/kg- milligramsperkilogram
PRG- preliminaryremediationgoal
VOC- volatileorganiccompound

ReviewQualifier:
J - estimatedvalue
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Table A1-13
Petroleum Hydrocarbons in Soil Exceeding Comparison Criteria

F__L
Residential

Petroleum Soil

Hydrocarbon Screening
Depth Concentration Criteria

Study Area Station ID (feet bgs) TPH Range (mg/kg) (mg/kg)

EA 5 054-SS-005 8.5 to 9.5 diesel 730 500

EA 5 057-001-001 0 to 0.5 diesel 1,200 500

EA 5 CA05-07 4 to 4.7 diesel 1,200 500

EA 5 CA05-07 4 to 4.7 gasoline 230,000 100
EA 5 030-MOD1-181 0 to 4.5 diesel 5,500 J 500

EA 5 030-MODI-181 0 to 4.5 gasoline 6,100 J 100
EA 5 030-MOD1-181 0 to 4.5 motor oil 2,000 J 500

EA 5 261-$7 2 to 2 motor oil 680 500

EA 5 261-$8 2 to 2 diesel 870 500

EA 5 261-$8 2 to 2 motor oil 1,100 500

EA 5 261-$9 2 to 2 diesel 15,000 500

EA 5 261-$9 2 to 2 jet fuel 14,0OO 500

EA 5 261-$9 2 to 2 motor oil 16,000 500

EA 5 400-E 4 to 4 diesel 7,000 500

EA 5 400-E 4 to 4 gasoline 140 100

EA 5 400-E 4 to 4 jet fuel 3,600 500
EA 5 400-E 4 to 4 motor oil 5,500 500

EA 5 400-N 4 to 4 diesel 9700 500

EA 5 400-N 4 to 4 gasoline 280 100

EA 5 400-N 4 to 4 jet fuel 5,200 500
EA 5 400-N 4 to 4 motor oil 6,600 500

EA 5 400-8-MOJ 6 to 6 diesel 2,200 500

EA 5 400-S 4 to 4 diesel 6,900 500

EA 5 400-S 4 to 4 gasoline 170 100

EA 5 400-S 4 to 4 jet fuel 3,500 500
EA 5 400-S 4 to 4 motor oil 5,300 500

EA 5 400-W 4 to 4 diesel 14,000 500

EA 5 400-W 4 to 4 gasoline 1,300 100

EA 5 400-W 4 to 4 jet fuel 8,500 500
EA 5 400-W 4 to 4 motor oil 9,400 500

EA 6N NAS05-01-S-07-E 7 to 7 diesel 3,020 500

EA 6N NAS05-01-S-07-E 7 to 7 gasoline 2,200 100
EA 6N NAS05-01-S-07-W 7 to 7 diesel 4,800 500

EA 6N NAS05-02-S-09-E 9 to 9 diesel 3,400 500

EA 6N NAS05-02-S-09-E 9 to 9 gasoline 1,200 100
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Table A1-13 (continued)

ESL
Residential

Petroleum Soil
Hydrocarbon Screening

Depth Concentration Criteria
Study Area Station ID (feet bgs) TPH Range (mg/kg) (mg/kg)

EA 6S 030-MOD1-283 0 to 7.5 diesel 8,900 500

EA 6S 030-MOD1-283 0 to 7.5 _asoline 11,1300 100
EA 6S 030-MOD1-284 0 to 7.5 diesel 2,300 500

EA 6S 030-MOD1-284 0 to 7.5 _asoline 6,400 100
EA 6S 030-MOD 1-28;5 0 to 5 diesel 22,000 500

EA 6S 030-MOD1-285 0 to 5 gasoline 2,700 100
EPER M12-01 0 to 0.5 total recoverable 2,390 500

petroleum hydrocarbons
EPER M12-03 0 to 0.5 total recoverable 730 500

petroleum hydrocarbons
IR Site 12 M12-02 0 to 0.5 total recoverable 4,020 500

petroleum hydrocarbons
IR Site 12 M12-04 0 to 0.5 total recoverable 10,700 500

petroleum h)'drocarbons
IR Site 12 B 12-05 0.5 to 1 total recoverable 573 500

petroleum hydrocarbons
IR Site 12 B 12-06 0.5 to 1 total recoverable 1,540 500

petroleum hydrocarbons
IR Site 12 B12-07 0 to 0.5 total recoverable 2,380 500

petroleum hydrocarbons
IR Site 12 B12-09 0.5 to 1 total recoverable 1,750 500

petroleum hydrocarbons

Acronyms/Abbreviations:
bgs- belowgroundsurface
EA- evaluationarea
EPER- easternperimeterofEvaluationArea1
ESL- environmentalscreeninglevel
IR- InstallationRestoration(Program)
mg/kg- milligramsperkilogram
TPH-total petroleumhydrocarbons

ReviewQualifier:
J - estimatedvalue
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Table A1-14
Benzo(a)pyrene Equivalents in Soil Exceeding

Alameda Point-Specific Residential Soil Screening Criterion

B(a)P Equivalent
Depth Concentration

Study Area Station ID (feet bgs) (txg/kg)*

West of Building 5 030-$05-009 7.5 12,300

West of Building 5 C3S005B048 4 to 8 1,170

West of Building 5 C3S005B082 0.5 to 2 840

North of Building 2 C3S005B003 0 to 0.5 1,260

North of Buildin_ 2 C3S005B004 2 to 4 2,030

Note:
valuesexceedtheAlamedaPoint--specificB(a)Pequivalentresidentialsoilscreeningcriterionof
620pg/kg

Acronyms/Abbreviations:
B(a)P- benzo(a)pyrene
bgs- belowgroundsurface
I_g/kg- microgramsperkilogram
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Table A1-15
Semivolatlle Organic Compounds in Soil

Exceeding Comparison Criteria

Residential
PRG*

SVOC Screening
Depth Concentration Criteria

Study Area Station ID (feet bgs) Analyte (mg/kg) (mg/kg)

EA 5 M05-03 14 to 15.5 bis(2-chloroethyl)ethcr 0.4 J 0.21

EA 6S 030-MOD1-284 0 to 7.5 bis(2-ethylhexyi)phthalate 44 35

Note:
U.S.EPA2004

Acronyms/Abbreviations:
bgs- belowgroundsurface
EA- evaluationarea
mg/kg- milligramsperkilogram
PRG- preliminaryremediationgoal
SVOC- semivolatileorganiccompound

ReviewQualifier:
J - estimatedvalue
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Table A1-16
Pesticides and Polychlorinated Biphenyls in Soil

Exceeding Comparison Criteria

Pesticide/PCB Residential
Depth Concentration Soil PRG*

Study Area Station ID (feet bgs) Analyte (p.g/kg) (lag/kg)

EBS Parcel 59 059-SS-002 10 to 10.5 Aroclor 1260 1,900 220

Note:
* U.S. EPA 2004

Acronyms/Abbreviations:
bgs - below ground surface
EBS - environmental baseline survey
!_g/kg- micrograms per kilogram
PCB - polychlorinated biphenyl
PRG - preliminary remediation goal
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Table A1-17

Metals in Soil ExceedingComparison Criteria

Metal Background Residential
Depth Concentration Concentration Soil PRG"

Study Area Station ID (feet bgs) Analyte (mg/kg) (mg/kg) (mg/kg)

EA 3 054-002-011 0 to 0.5 lead 527 J 37.66 150b

EA 3 054-002-012 0 to 0.5 iron 37,100 J 22,280 23,000

EA 3 054-002-012 0 to 0.5 thallium 5.9 0.5 5.2

EA 3 054-002-012 0 to 0.5 vanadium 95.3 47.34 550

EA 3 054-002-014 0 to 0.5 iron 29,300 22,280 23,000

EA 3 054-002-014 0 to 0.5 vanadium 69.2 47.34 550

EA 3 054-002-014 0 to 0.5 vanadium 51.2 47.34 550

EA 3 054-003-020 0 to 0.5 iron 37,600 J 22,280 23,000

EA 3 054-003-020 0 to 0.5 vanadium 85.1 47.34 550

EA 3 054-003-022 0 to 0.5 iron 23,200 22,280 23,000

EA 3 054-004-027 0 to 0.5 iron 30,600 22,280 23,000

EA 3 05GB003 0.5 to l iron 30,000 22,280 23,000

EA 3 05GB003 0.5 to 1 vanadium 74.9 47.34 550

EA 3 B05PS-01 c 4.5 to 5 cadmium 570 1.72 37

EA 3 B05PS-01 18 to 18.5 cadmium 133 1.72 37

EA 3 B05PS-01 18 to 18.5 chromium, total 850 54.84 210

EA 3 B05PS-03 1.5 to 2 cadmium 58.1 1.72 37

EA 3 B05PS-03 1.5 to 2 iron 34,600 22,280 23,000EA 3 B05PS-03 1.5 to 2 vanadium 105 47.34 550

EA 3 B05PS-04 2.5 to 3 iron 31,500 22,280 23,000

EA 3 B05PS-04 2.5 to 3 vanadium 93.2 47.34 550

EA 3 B05PS-05 2.5 to 3 iron 23,800 22,280 23,000

EA 3 B05PS-05 2.5 to 3 vanadium 66.1 47.34 550

EA 3 B05PS-06 0.8 to 0.8 cadmium 44.4 J 1.72 37

EA 3 B05PS-08 0 to 0 cadmium 235 1.72 37

EA 3 B05PS-08 1.3 to 1.3 cadmium 80.3 1.72 37

EA 3 B05PS-08 1.3 to 1.3 cadmium 95.2 1.72 37

EA 3 B05PS-08 22 to 22 iron 35,400 22,280 23,000

EA 3 B05PS-08 22 to 22 vanadium 62.3 47.34 550

EA 3 B05PS-09 1.3 to 1.3 cadmium 452 1.72 37

EA 3 B05PS-09 2 to 2 cadmium 177 1.72 37

EA 3 B05PS-09 2 to 2 chromium, total 244 54.84 210

EA 3 B05PS-10 3 to 3 cadmium 38.6 1.72 37

EA 3 B05SP-01 0.5 to 1 cadmium 113 1.72 37

EA 3 CI 1.5 to 1.5 iron 40,700 22,280 23,000

EA 3 CI 1.5 to 1.5 vanadium 132 47.34 550

EA 3 CI0 1.5 to 1.5 iron 26,100 22,280 23,000

EA 3 CI0 1.5 to 1.5 vanadium 50.7 47.34 550

EA 3 C 11 1.5 to 1.5 iron 30,600 22,280 23,000
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Table A1-17 (continued)

Metal Background Residential
Depth Concentration Concentration Soil PRG*

Study Area Station ID (feet bgs) Analyte (mg/kg) (mg/kg) (mg/kg)

EA 3 CII 1.5to 1.5 vanadium 76.7 47.34 550

EA 3 CI2 1.5 to 1.5 iron 46.300 22,280 23.000

EA 3 C12 L5 to 1.5 vanadium 125 47.34 550

EA3 C2 L5 to 1.5 chromium,total 373 J 54.84 210
EA3 CA L5 to 1,5 "cadmium 261 1.72 37

EA3 C4 J..5to 1.5 chromium,total 759 J 54.84 210

EA3 CA 1.5 to L5 iron 26,700 22,280 23,000
EA3 C4 1.5 to 1.5 vanadium 64,8 47.34 550

EA3 C5 1.5 tO1.5 chromium,hexavalent 47.7J O 30
EA3 C5 1.5 to 1.5 iron 44,100 22,2_ 23,000

EA 3 C5 1.5 to 1.5 Vanadium 136 47.34 550

EA 3 C6 12 to 1.5 chromium,total 270 J 54.84 210

EA 3 C'/ 1,5 to 1.5 cadmium 186 1,72 37

EA 3 C7 1.5 to 1.5 chromium,total 305 54.84 210

EA 3 C"/ 1.5 to 1.5 iron 38,800 22,280 23,000
EA3 C7 1.5 to 1.5 vanadium 115 47,34 550

EA 3 C8 1.5 to 1.5 iron 80,400 22,28(] 23,000

EA 3 C8 15 to 1.5 vanadium 131 48,34 550

_W¢ EA 3 129 1.5 to 1.5 ¢hromiur_ total 339 J 54.84 210
EA 3 C9 1.5 to 1.5 iron 39,800 22,280 23,000

EA 3 C9 1.5 to 1.5 vanadium 104 47.34 550

EA 3 S05-IX}S-DPI7 5 to 5.5 cadmium 266 L72 37

EA 3 S05-DGS-DPI8 0.5 to 1 cadmium 141 1.72 37

EA 3 S05-DGS-DP55 8 to 8.5 cadmium 97 1.72 37
EA 3 S05.BXC-SW- t0 to 10 cadmium 39.9 1.72 37

BI

EA 3 S05-EXC- 3.5 to 3.5 cadmium 38 J 1.72 37
SWE3

EA 3 S05-EXC- 7 to 7 chromium,total 295 54.84 210
X2Y2

EA 3 S05-EXC- 7 to 7 chromium,total 220 54.84 210
X3Y2

EA 4 054-001-003 0 to 0.5 lead 1,770 J 37.66 150

EA 4 054-001-005 0 to 0.5 lead 251 J 37.66 150

EA 4 054-001-006 4 to 4.5 lead 361 J 37.66 150

EA 4 054-001-007 0 to 0.5 arsenic 329 J 9.14 0.39
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Table A1-17 (continued)

Metal Background Residential
Depth Concentration Concentration Soil PRGa

Study Area Station ID O!eetbgs) Analyte (mg/kg) (mg/kg) (mg/kg)

EA 4 054-001-007 0 to 0.5 thallium 335 0.5 5.2

EA 4 CPT-S05-12 0 to 0 lead 173 37.66 150

EA 4 CPT-S05-12 2.5 to 2.5 lead 161 37.66 150

EA 4 M05-11 1to 2 vanadium 57.5 47.34 550

EA 4 M05-12 1 to 2 lead 190 37.66 150

EA 4 M05-12 2.5 to 3.5 lead 172 37.66 150

EA 4 M05-12 4.5 to 5.5 lead 185 37.66 150

EA 5 057-001-001 0 to 0.5 chromium, total 408 J 54.84 210

EA 5 057-001-003 0 toO.5 chromium, total 876 J 54.84 210
EA 5 057-002-006 0 to 0.5 arsenic 12.6 J 9.14 0.39

EA 5 057-002-006 0 to 0.5 iron 26,700 J 22,280 23,000

EA 5 057-0043 3.5 to 4 vanadium 59.9 47.34 550

EA 5 261-$8 2 to 2 lead 170 37.66 150

EA 5 M05-03 14to t5.5 iron 25,700 J 22,280 23,000
EA5 M05-03 '1to 1.5 vanadium 56.3J 47.34 550

EA 5 M05-03 14to 15.5 vanadium 64.8J 47.34 550

Data Gap Areas
Building 6 068-001-002 6 to 6.5 thallium 5.5 0.5 5.2

Building 030-S05-005 0 to 5 iron 30,300 22,280 23,000
347

Building 030-S05-005 Oto 5 vanadium 49.2 47.34 550
347

Building M05-02 14.5 to 15.3 iron 25,200 J 22,280 23,000
347

Building M05-02 14.5 to 15.3 vanadium 56.8 47.34 550
347

Other Areas
IR Site 12 B 12-08 0.5 to 1 iron 26,900 J 22,280 23,000

IR Site 12 M12-02 9.5 to 11 iron 25,800 J 22,280 23,000

IR Site 12 M12-02 9.5 to 11 vanadium 53.4 J 47.34 550

IR Site 12 M12-03 0 to 0.5 iron 25,100 22,280 23,000

IR Site 12 M12-03 11 to 12.5 iron 33,800 22,280 23,000

IR Site 12 M12-03 0 to 0.5 vanadium 60.9 47.34 550

IR Site 12 M12-03 11 to 12.5 vanadium 73 47.34 550

IR Site 12 M12-04 9.5 to 11 iron 32,900 22,280 23,000

IR Site 12 M12-04 9.5 to 11 vanadium 69.1 47.34 550
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TableA1-17(continued)

Notes:
a U.S. EPA2004
b California-modifiedPRGused
c shadedareasrepresentsamplesfromlocationsthathavebeensubsequentlyexcavated

Acronyms/Abbreviations:
bgs- belowgroundsurface
EA- evaluationarea
mg/kg- milligramsperkilogram
NA- notapplicable
PRG- preliminaryremediationgoal

ReviewQualifier:
J - estimatedvalue
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TableA1-18
NumericalComparisonCrlterlaand Known Maximum ContamlnantLevelsfor DecisionLogicFiguresA1-17 throughAI-20

DecisionLogicSteps Action Decision
Step 1 Evaluate analytical results for any results that exceed comparison criteria If concentrations do not exceed comparison criteria, no further RI sampling activities will be conducted at this location as part of the Supplemental RI

presented in Table AI-I (organic analytes), Table AI-2 (inorganicanalytes), and sampling at OU-2C.
Table AI-3 (TPH). If concentrations exceedcomparison criteria, proceed to Step 2.

Step 2a (Figure AI-17): Compare analytical results with identified potential source (e.g.,previously If analytes in discrete groundwater samples are the same as, or related to, analytes reported for an identified upgradient source, proceed with Step 3A of
Decision Logic for Installation identified VOC sources areas such as the former plating shop in Building 5 or the Decision Logic (Figure Al-17) to determine the need for a downgradient monitoring well.

of Permanent Monitoring former dry cleaning operation at Building 2). If analytes in discrete groundwater samples are not related to analytes reported for an identified upgradient source or if there is no identified upgradient
Wells source, proceed withStep 3B of Decision Logic (Figure AI-17) to determine the need for an up_adient monitoring well.

Step 2b (Figure AI-18): Review mapped location of soil boring and determine whetherthere are existing If soil samples contain analytes at a concentration exceeding comparison criteria from a location for which there are existing groundwater results within 50
Decision Logic for Discrete groundwater sampling data collected within 50 feet. feet for this analyte and the groundwater results indicate the same analytes as reported in soil, no further RI sampling activities will be conducted at this

GroundwaterStep-Out location as part of the Supplemental RI sampling at OU-2C.
Sampling If soil samples contain an analyte at a concentration exceeding comparison criteria from a locationfor which there are no groundwater results within 50 feet

for this analyte, additionalsampling is needed. ProceedwithStep 3 of Decision Logic (Figure Al-18).
Step2c (Figure Al-19): Review mappedlocationof soil boringanddetermine whetherthere are other soil If soil samplescontain an analyteat aconcentration exceeding comparisoncriteria from a locationfor which there are existing soil resultswithin50 feet for

Decision Logic for SWMU samplingdata from borings within 50 feet. this analyte,no furtherRIsampling activitieswill be conductedatthis locationas partof the SupplementalRIsamplingat OU-2C.
andData GapStep-OutSoil if soil samplescontain an anaiyteata concentrationexceeding comparisoncriteria trom a locationforwhich there are no soil resultswithin 5l.Iteet tor this

Sampling analyte, additionalsamplingis needed. Proceedwith Step3 of Decision Logic (Figure A1-19).
Step2d (Figure A1-20): Review mappedlocationof discretegroundwatersamplingboringanddetermine If discrete groundwatersamplescontain an analyteat a concentrationexceeding a comparisoncriterionfrom a locationfor which there are existing

DecisionLogic for SWMU whether there areothergroundwaterdata from borings or wellswithin 50 feet. groundwater results within 50 feet for this analyte, no furtherRIsamplingactivities will be conductedat this locationas part of the SupplementalRI
andDataGap Step-Out samplingat OU-2C.
Discrete Groundwater If discrete groundwatersamplescontain an analyteat a concentrationexceeding a comparisoncriterionfrom a locationfor which thereare no groundwater

Sampling results within50 feet for this analyte,additionalsamplingis needed. ProceedwithStep 3 of Decision Logic (Figure AI-20).
Data forDecision LogicStep 2a Comparison

VOLATILEORGANICCOMPOUNDS PETROLEUMHYDROCARBONS SEMIVOLATILEORGANICCOMPOUNDS INORGANICANALTYES

Exceeding Exceeding Background
Exceeding Residential Threshold

Analytes Exceeding MCLs: PRGs:
Groundwater Soil Groundwater Soil Groundwater Soil MCLs, PRGs, or Groundwater Soil Groundwater Soil

Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Background Maximum Maximum Maximum Maximum
Area MCLs or PRGs (ttg/L) (mg/kg) RWQCB ESLs (ttg/L) (mg/kg) MCLs or PRGs (pg/L) (mg/kg) Threshold (pg/L) (mg/kg) (pg/L) (mg/kg)

Evaluation 1,2-dichloroethene(total) 270 NE motor oil-range organics NE 410 benzo(a)pyrene NE 0.067 inorganic analytes NE NE NE NE
Area 2 vinyl chloride 79 NE oil and grease NE 625

Evaluation benzene 10 NE diesel-range organics 260 NE SVOCs NE NE aluminum 328,000 NE 328,000 29,000

Area 3 carbon tetrachloride 210 NE gasoline-range organics 35,000 NE antimony 7.6 NE NE 10
(includes l,l-dichloroethane 110,000 4.3 JP-5-range organics 230 NE arsenic 79 6.4 79 NESWMUs
M-01, M- 1,2-dichloroethane 420 NE motor oil-range organics 200 NE barium 2,820 NE 2,820 758
02, M-09, l,l-dichloroethene 11,000 NE beryllium 10.9 NE 10.9 NE
and 1,2-dichloroethene(total) 1,100 NE cadmium 983 570 NE 570

NADEP cis-1,2-dichloroethene 10,000 NE calcium NE NE NE 39,000
GAPs 57
and 70)
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Table A1-18 (continued)

VOLATILEORGANICCOMPOUNDS PETROLEUMHYDROCARBONS SEMIVOLATILEORGANICCOMPOUNDS INORGANICANALTYES
Exceeding Exceeding Background

Exceeding Residential Threshold
Analytes Exceeding MCLs: PRGs:

Groundwater Soil Groundwater Soil Groundwater Soil MCLs, PRGs, or Groundwater Soil Groundwater Soil
Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Background Maximum Maximum Maximum Maximum

Area MCLs or PRGs (ttg/L) (mg/kg) RWQCB ESLs ([tg/L) (mg/kg) MCLs or PRGs (pg/L) (mg/kg) Threshold (pg/L) (mg/kg) (ILtg/L) (mg/kg)
Evaluation trans-1,2-dichloroethene 62 NE chromium 10,700 850 10,700 850
Area 3 tetrachloroethene 72 NE hexavalentchromium 13,100 47.7 NE 47.7
(cont.) 1,1,1-trichloroethane 1,600,000 NE cobalt NE NE NE 551

trichloroethene 8,000 NE copper NE NE 1,310 138
vinyl chloride 4,600 NE iron NE 80,400 330,000 80,400

lead 243 527 243 527

magnesium NE NE NE 19,600
manganese NE NE 24,500 942
mercury NE NE NE 18.9
molybdenum NE NE NE i i.3
nickel 1,030 NE NE 91.3

potassium NE NE NE 3640
silver NE NE NE 10.9
sodium NE NE NE 9,430
thallium NE 5.9 NE 5.9
vanadium NE 95.3 818 136

zinc NE NE 1,730 699Evaluation benzene 22 NE diesel-range organics 280 NE SVOCs NE NE antimony NE NE NE 20.7

Area 4 1,l-dichloroethane 330 NE gasoline-range organics 110 NE arsenic 17.5 329 NE 329
(includes beryllium NE NE 763 NE

SWMUs 1,2-dichloroethane 6.7 NE motor oil-range organics NE 430 cadmium NE NE NE 10.2NADEP
GAP 02, l,l-dichloroethene 350 NE calcium NE NE NE 32,900
04, 31) 1,2-dichloroethene(total) 34 NE cobalt NE NE NE 18.2

cis-1,2-dichloroethene 3,200 NE copper NE NE NE 39.4
trans-1,2-dichloroethene 220 NE hexavalent chromium NE NE NE 0.706

tron NE NE 7.280 NE

Irichloroethene 90 NE lead NE 1,770 NE 1,770

vinyl chloride 5,500 NE manganese NE NE 8,600 395

potassium NE NE NE 1,830
selenium NE NE NE 320
silver NE NE NE 9.1
sodium NE NE NE 2,690

thallium NE 335 NE 335
vanadium NE NE 29 NE

zinc NE NE 610 NE

(
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Table A1-18 (continued)

VOLATILEORGANICCOMPOUNDS PETROLEUMHYDROCARBONS SEMIVOLATI[LEORGANICCOMPOUNDS INORGANICANALTYES
Exceeding Exceeding Background

Exceeding Residential Threshold
Analytes Exceeding MCLs: PRGs:

Groundwater Soil Groundwater Soil Groundwatel Soil MCLs, PRGs, or Groundwater Soil Groundwater Soil
Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Background Maximum Maximum Maximum Maximum

Area MCLs or PRGs (pg/L) (mg/kg) RWQCB ESLs (ttg/L) (mg/kg) MCLs or PRGs (ttg/L) (mg/kg) Threshold (pg/L) (mg/kg) (pg/L) (mg/kg)

Evaluation benzene 8.4 NE diesel-range organics 15,000 15,000 benzo(a)anthracene NE 28 aluminum 213,000 NE 213,000 17,000
Area 5 carbon tetrachloride 130 NE gasoline-range organics 486,000,000 230,000 benzo(b)fluoranthene NE 25 antimony NE NE NE 9.6
(includes l,l-dichloroethane 2,900 NE jet fuel 14,000 14,000 benzo(k)fluoranthene NE 15 arsenic 85.8 12.6 85.8 12.6

SWMUs 1,2-dichloroethane 6.9 NE motor oil-range organics 3,000 16,000 benzo(a)pyrene NE 16 barium 3,770 NE 3,770 165OWS-005
and dichloroethene 2,200 NE oil and grease NE 792 bis(2-chloroethyl)ether NE 0.4 beryllium 7.7 NE 7.7 1.98
NADEP 1,l-dichloroethene 290 NE bis(2- 5,900 NE cadmium 5.6 NE NE 11.1
GAP 25, ethylhexyl)phthalate
and 1,2-dichloroethene(total) 780 NE chrysene NE 22 calcium NE NE NE 18,800
Building cis-1,2-dichloroethene 130 NE dibenzo(a,h)anthracene NE 1.4 chromium 1,130 876 1,130 876
415) trans- i ,2-dichioroethene 37 NE 1,4-dichlorobenzene 59 NE hexavalent chromium 9,350 NE NE 0.962

ethylbenzene 120 25 indeno(l,2,3- NE 2.7 cobalt NE NE NE 77.6
cd)pyrene

methylene chloride 25 NE naphthalene 11,000 NE copper NE NE 372 53
tetrachloroethene 15 11 iron NE 26,700 556,000 26,700
toluene 240 NE lead 4,420 170 4,420 170

1,i, l-trichloroethane 4,700 NE magnesium NE NE NE 7,350

trichloroethene 270 3.3 manganese NE NE 16,000 4691,2,4-trimethylbenzene 5,000 NE nickel 1,170 NE NE 70

vinyl chloride 580 NE potassium NE NE NE 3,200
xylene (total) 13,000 NE sodium NE NE NE 3,260

thallium 2.3 NE NE 5.1

vanadium NE NE 1,330 64.8
zinc NE NE 1,900 76°5

Evaluation benzene 110 NE diesel-range organics 864,000 4,800 benzo(b)fluoranthene NE 1.3 antimony 7 NE NE NE
Area 6 carbon tetrachloride 320 NE gasoline-range organics 140 2,200 benzo(a)pyrene NE 1.2 arsenic 50.5 2.3 50.5 NE
(Plume5-1 1,4-dichlorobenzene 5.6 NE motor oil-range organics 100 310 bis(2- 590 NE barium 1,220 NE 1,220 NE
area) ethylhexyl)phthalate
(includes l,l-dichloroethane 280,000 NE oil and grease NE 373 indeno(l,2,3- NE 0.67 cadmium 6.8 NE NE NE
SWMU cd)pyrene
A0C 005) 1,2-dichloroethane 210 NE chromium 480 NE 480 NE

1,l-dichloroethene 89,000 NE cobalt NE NE NE 47.8

1,2-dichloroethene(total) 1,300 NE copper NE NE 245 NE
cis-1,2-dichloroethene 230,000 NE iron NE NE 7,120 22,400
a'ans-1,2-dichloroethene 2,600 NE lead 98.8 NE 98.8 78.8

methylene chloride 300 NE manganese NE NE 9,840 NE
tetrachloroethene 1,600 NE nickel 518 NE NE NE

toluene 900 NE sodium NE NE NE 1,810
1,2,4-trichlorobenzene 17 NE thallium 8.4 NE NE 3.6
1,I, l-trichloroethane 2,500,000 NE vanadium NE NE 341 NE
trichloroethene 580,000 2.2 zinc NE NE 383 NE

1,2,4-trimethyibenzene 100 NEvinyl chloride 31,000 NE
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Table A1-18 (continued)

VOLATILEORGANICCOMPOUNDS PETROLEUMHYDROCARBONS SEMIVOLATILEORGANICCOMPOUNDS INORGANICANALTYES
Exceeding Exceeding Background

Exceeding Residential Threshold
Analytes Exceeding MCLs: PRGs:

Groundwater Soil Groundwatel Soil Groundwatel Soil MCLs, PRGs, or Groundwater Soft Groundwater Soft
Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Background Maximum Maximum Maximum Maximum

Area MCLs or PRGs (l_g/L) (mg/kg) RWQCB ESLs (_g/L) (mg/kg) MCLs or PRGs (Ixg/L) (mg/kg) Threshold (/ag/L) (mg/kg) (p4g/L) (mg/kg)

Evaluation benzene 7 NE diesel-range organics 220 22,000 benzo(a)pyrene NE 0.21 arsenic 33 5.59 33 NE
Area 6 carbon tetrachloride 4,600 NE gasoline-range organics NE 11,000 bis(2- NE 44 barium 1,290 NE 1,290 197
(Plumes ethylhexyl)phthalate
5-2 and 1,1-dichloroethane 24,000 20 motor oil-range organics 670 NE cadmium 5.3 NE NE 15.2
5-4 area) 1,2-dichloroethane 570 NE chromium 503 NE 503 58.2
(includes 1,l-dichloroethene 65,000 NE cobalt NE NE NE 42.5
SWMUs
AST 1,2-dichloroethene (total) 580 77 copper NE NE 199 84.8
005Gand cis- 1,2-dichloroethene 250 NE lead 124 NE 124 62.7
NADEP trans-1,2-dichloroethene 61 NE magnesium NE NE NE 7,370

GAP 20 methylene chloride 14 NE manganese NE NE 31,500 NE
and tetrachloroethene 23 110 nickel 485 NE NE 66

Buildings toluene 370 NE potassium NE NE NE 1,76034 and
1,1,1-trichloroethane 100,000 NE silver NE NE NE 2.89500)
trichloroethene 590 260 sodium NE NE NE 3,300
vinyl chloride 2,900 NE thallium 2.8 NE NE NE

vanadium NE NE 308 NE

zinc NE NE 473 NEData Gap benzene 4 NE diesel-range organics NE 26 benzo(a)anthracene NE 13 aluminum 1,410 NE 1,410 15,400
Buildings 1,1-diclhloroethane 21 NE gasoline-range organics NE 0.55 benzo(a)pyrene NE 9.1 arsenic 13 5.96 NE NE
West of 1,2-dichloroethene (total) 71 NE jet fuel NE 13 benzo(b)fluoranthene NE 17 barium NE NE 849 151

Building 5 cis-1,2-dichloroethene 22 NE motor oil-range organics NE 62 benzo(k)fluoranthene NE 1.7 beryllium NE NE 2.6 NE(includes
SWMU trichloroethene 8.8 NE oil and grease NE 694 chrysene NE 11 cadmium 31.2 NE NE
NADEP vinyl chloride !00 0.08 dibenzo(a,h)anthracene NE 0.68 chromium NE NE NE 75.5

GAP 27 indeno(1,2,3- NE 9.1 copper NE NE NE 45.6
and cd)pyrene
Buildings iron NE 30,300 11,800 30,300
43, 44, lead NE NE NE 62.6

102, 347, manganese NE NE 9,060 NE
405, and nickel NE NE NE 93

505) potassium NE NE NE 1,650
thallium 20 NE NE 3.6

vanadium NE NE NE 49.2
zinc NE NE 140 81.2

(
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Table A1-18 (continued)

VOLATILEORGANICCOMPOUNDS PETROLEUMHYDROCARBONS SEMIVOLATILEORGANICCOMPOUNDS INORGANICANALTYES
Exceeding Exceeding Background

Exceeding Residential Threshold
Analytes Exceeding MCLs: PRGs:

Groundwater Soil Groundwater Soft Groundwatel Soil MCLs, PRGs, or Groundwater Soil Groundwater Soil
Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Background Maximum Maximum Maximum Maximum

Area MCLs or PRGs (ttg/L) (mg/kg) RWQCB ESLs (pg/L) (mg/kg) MCLs or PRGs (ttg/L) (mg/kg) Threshold (pg/L) (mg/kg) (ttg/L) (mg/kg)

Data Gap benzene NE 6 diesel-range organics 1,200 11 benzo(a)pyrene NE 0.064 arsenic NE 2.6 NE NE

Building 6 gasoline-range organics 4,200 27 barium NE NE NE 153
Area jet fuel 1,200 2.3 chromium NE NE NE 55.1
(includes motor oil-range organics 720 60 lead 100 NE 100 NESWMUs
OWS 006 oil and grease NE 883 nickel NE NE NE 64
A and B, potassium NE NE NE 1,500
NAS GAP sodium NE NE NE 1,360
01, and thallium NE 5.5 NE 5.5
UST(R)-
02, and
Buildings
6 and 282)

Data Gap 1,l-dichloroethane 16 diesel-range organics 48,000 14,000 aluminum 11,300 NE 11,300 NE
Building trichloroethene 9 gasoline-range organics 3,300 1,300 arsenic 12.6 2.98 NE NE
400/ jet fuel 340 8,500 cadmium 6.9 NE NE NE
IR Site 10
(includes motor oil-range organics 3,700 9,400 chromium 75.6 NE 75.6 NE

SWMU oil and grease NE 337 iron NE NE 13,500 NEM-08) other TPH components, 14,000 16 lead 18.8 NE 18.8 NE
total

manganese NE NE 15,600 NE
nickel 268 NE NE NE

vanadium NE NE 51 NE
zinc NE NE 333 NE

IR Site 12 NE diesel-range organics 240 NE benzo(a)anthracene NE 4.4 aluminum NE NE NE 20,600
(includes motor oil-range organics 260 60 benzo(b)fluoranthene NE 4.6 arsenic NE 7.9 NE NE
SWMU other heavy TPH 200 NE benzo(k)fluoranthene NE 4.3 barium NE NE NE 143
OWS 010) components

total recoverable NE 10,700 benzo(a)pyrene NE 6.6 beryllium NE NE 2.8 2.29
petroleum hydrocarbons

chrysene NE 5.5 cadmium 5.6 NE NE NE
dibenzo(a,h)anthracene NE 0.32 chromium NE NE NE 85.3
indeno(l,2,3- NE 3.7 hexavalent chromium 20 NE NE NE
cd)pyrene

cobalt NE NE NE 62.1

copper NE NE NE 40.6
iron NE 32,900 28,300 32,900
lead 20.6 NE 20.6 48.3

magnesium NE NE NE 9,700

manganese NE NE 19,100 885
mercury NE NE NE 1.91

nickel NE NE NE 87.5potassium NE NE NE 4,020
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Table A1-18 (continued)

VOLATILEORGANICCOMPOUNDS PETROLEUMHYDROCARBONS SEMIVOLATILEORGANICCOMPOUNDS INORGANICANALTYES
Exceeding Exceeding Background

Exceeding Residential Threshold
Analytes Exceeding MCLs: PRGs:

Groundwater Soil Groundwater Soil Groundwatel Soil MCLs, PRGs, or Groundwater Soil Groundwater Soil
Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Analytes Exceeding Maximum Maximum Background Maximum Maximum Maximum Maximum

Area MCLs or PRGs (ttg/L) (mg/kg) RWQCB ESLs (ttg/L) (mg/kg) MCLs or PRGs (ttg/L) (mg/kg) Threshold (_tg/L) (mg/kg) (pg/L) (mg/kg)
IR Site 12 silver NE NE NE 5.17

(includes sodium NE NE NE 2,830
SWMU thallium NE NE NE 0.53
OWS 010)
(cont.) vanadium NE NE NE NE

zinc NE NE 828 69.1

Acronyms/Abbreviations:
ESL- environmentalscreeninglevel
IR- InstallationRestoration(Program)
pg!L_- microgramsperliter
MCL- maximumcontaminantlevel
mg/kg- milligramsperkilogram
NE- noexceedance
OU- operableunit
PRG- preliminaryremediationgoal
RI- remedialinvestigation
RWQCB- RegionalWaterQualityControlBoard
SVOC- semivolatileorganiccompound
SWMU- solidwastemanagementunit

TPH- totalpetroleumhydrocarbonsU.S.EPA- UnitedStatesEnvironmentalProtectionAgency
VOC- volatileorganiccompound

(
page6 of 6



( ( (
Table A1-19

Recommendations for SWMUs at OU-2C

SWMU Location Substances Stored at SWMU Current Navy Sampling Recommendation

I. NFA - Navy and Agencies Concur

AST 005A (IR Site 5) East of Building 5 Water and glycol (8,000 gal) NFA

AST 005B (IR Site 5) East of Buildinl_5 Water and glycol (8,000 gal) NFA

AST 005C (IR Site 5) East of Building 5 Waterandglycol (8,000 gal) NFA

AST 005D (IR Site 5) East of Building 5 Liquid argon (5,000 gal) NFA

AST 005E (IR Site 5) West of Building 5 Liquid nitrogen (200 gal), installed 1973 NFA

AST 005F (IR Site 5) West of Building 5 Liquid nitrogen (capacity unknown) NFA

AST 010L (IR Site 12) North of Building 10 Brine solution (8,800 gal) NFA

AST 032 (IR Site 5) Building 32, 2nd floor Propane NFA

AST 261 (IR Site 5) Southof Building 261 Liquid argon NFA

AST 500 (IR Site 5) NE of Building 500 Propane NFA

NADEP GAP 22 Building 5 Asbestos (55-gal drums) NFA
(IR Site 5)

NADEP GAP 24 Building 5 Blasting grit (large bags) NFA
(IR Site 5)

NADEP GAP 26 Building 5 Blasting grit (large bags) NFA
(IR Site 5)

NA.MgEPGAP 27A Building 5 Blasting grit (large bags) NFA
(IR Site 5)

NADEP GAP 29 Building 5, 2nd floor Aerosol paints NFA
(IR Site 5)

NADEP GAP 30 Building 5, 2nd floor Hydraulic oil and Freon 113 NFA
(IR Site 5)

NADEP GAP 39 Building 400, 2nd floor Paints, lacquer,Freon, stripper sludge, NFA
(IR Site 10) zinc chromate primer, oils, PD-680,

naphtha, thinners

NADEP GAP 42 Building 400, 3rd floor Batteries, beryllium, paint, oils, PCBs, NFA
(IR Site 10) mercury, oil solvents, Freon, radioactive

waste
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Table A1-19 (continued)

SWMU Location Substances Stored at SWMU Current Navy Sampling Recommendation

II. Navy Recommends No Further Sampling
AOC 261 Southof UST 261-1, 2, and3 (kerosene& No. Areawill undergoremediation. No additional
(IR Site 5) Building 261 stoddardsolvent) samplingis necessaryforcharacterization.

M-03 Building 5 Portable 15gal solvent distillationunit No. Portable unit. No visible stains, no apparent sizable
(IR Site 5) cracks, no floor drains.

M-04 Building 5 Portable 15 gal solvent distillation unit No. Portable unit. No visible stains, no apparent sizable
(IR Site 5) cracks, no floor drains.

NADEP GAP 03 Building 5 (northern MEK, Freon, oil No. No visible stains, no apparent sizable cracks, no
(IR Site 5) section of building in floor drains.

shop 95723)

NADEP GAP 05 Building 5 (northern Poly paint, thinner, aerosol paint No. No visible stains, no apparent sizable cracks, no
(IR Site 5) section of building; shop floor drains.

95531)

NADEP GAP 08 Building 5 (northern Hydraulic fluid, JP-5, engine oil No. Secondary containment; oils only. No visible
(IR Site 5) section of building; shop stains, no apparent sizable cracks, no floor drains.

95832)

NADEP GAP 10 Building 5 Oil, MEK, PD-680 No. No visible stains, no apparent sizable cracks, no
(IR Site 5) floor drains.

NADEP GAP 11 North of Building 405 Various oils, Freon, JP-5, paint No. Two samples located nearby with low
(IR Site 5) concentrations; secondary containment; no visible

stains, no apparent sizable cracks, no floor drains.

NADEP GAP 12 Building 5 Paint, thinner,MEK No. No visible stains, no apparent sizable cracks, no
(IR Site 5) floor drains.

NADEP GAP 13 Building 5 Primer, thinner, acetone (55-gal drums) No. Secondary containment. No visible stains, no
(IR Site 5) apparent sizable cracks, no floor drains.

NADEP GAP 14 Building 5 Hydraulic fluid, JP-5, stripper, oil, fuel No. Had secondary containment; mainly oils; nearby
(IR Site 5) (55-gal drums) soil sample. Visible stains attributed to vehicle traffic,

no apparent sizable cracks, no floor drains.
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Table A1-19 (continued)

SWMU Location Substances Stored at SWMU Current Navy Sampling Recommendation

II. Navy Recommends No Further Sampling (continued)
NADEP GAP 16 Building 5 Hydraulic oil, batteries, contaminated No. Had secondary containment; mainly oils; nearby
(IR Site 5) wash water soil sample. No visible stains, no apparent sizable

cracks, no floor drains.

NADEP GAP 18 Building 5 Coolant, heavy metal grindings (55- and No. Metals (primary chemical of concern), including
(IR Site 5) 30-gal drums) lead (as requested by the EPA), were part of analytical

suite at nearby sample location. (Lead was reported at a
concentration of 1.2 mg/kg in the nearby sample).

NADEP GAP 21 Building 5 Lead dust No. No visible stains, no apparent sizable cracks, no
(IR Site 5) floor drains.

NADEP GAP 23 Building 5 Ethyl acetate (55-gal drums) No. No visible stains, no apparent sizable cracks, no
(IR Site 5) floor drains.

NADEP GAP 36 Building 400 Aerosol paint, mixed solvents No. One nearby soil sample analyzed for VOCs. No
(IR Site 10) visible stains, no apparent sizable cracks, no floor

drains.

NADEP GAP 37 Building 400 Aerosol paint, hydraulic and lube oils, No. No visible stains, no apparent sizable cracks, no
(IR Site 10) 1,1,1-TCA and Freon floor drains.

NADEP GAP 38 Building 400 Primer, paints, thinner, alcohol, andMEK No. No visible stains, no apparent sizable cracks, no
(IR Site 10) floor drains.

NAS GAP 02 South of Building 10 Waste oil (55-gal drums) No. Secondary containment; groundwater has already
(IR Site 12) been sampled. No visible stains.

NAS GAP 05 Building 2 Perchloroethene and used dry cleaner No. Soil sampling targeted for this SWMU; results were
(IR Site 5) filter elements ND.

Note: Although no additional samples will be collected to
directly address this SWMU, several samples will be
collected in the vicinity of this location as part of the
characterizationof a possible release from dry cleaning
operations at Building 2.
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Table A1-19 (continued)

SWMU Location Substances Stored at SWMU Current Navy Sampling Recommendation

II. Navy Recommends No Further Sampling (continued)

OWS 615 West of Building 615 Runoff from RCRA hazardous waste No. Soil sampling conducted at the location of the OWS.
(IR Site 5) storage unit The associated RCRA unit (SWMU 615); received DTSC

closure in July 2001.

SWMU 005 (IR Site 5) Building 5 VV-L-800, rust remover, PD-680, No. No visible stains, no apparent sizable cracks, no
Freon, and alkaline solvent floor drains.

SWMU 614 (IR Site 5) Building 614 Acids, bases, adhesives, paint No. Soil sampling conducted at the location of the
SWMU 614; recommended for no further action by
DTSC.

SWMU 615 (IR Site 5) Building 615 Acids, bases, adhesives, paint No. Soil sampling conducted at the location of the
SWMU 615; received DTSC closure in July 2001.

UST(R)-01 West of Building 5 UST 5-1 waste oil To be addressed with sampling at Building 347.
(IR Site 5)

UST(R)-19 (IR Site 5) South of Building 615 Four units associated with SWMU615: No. UST(R)-I9, including UST 615-4 that was located
Waste oil/waste diesel tank (UST 615-4 about 70 feet east of Building 615, was closed. The
80-gal) and spill control tanks for closure letter from DTSC was dated July 27, 2001.
SWMU 615 sprinklers (UST 615-1,2)
and OWS 615 (UST 615-3)

III. SWMUs Under TPH Program

AOC 002 East of Building 2 UST 2-1 diesel Address underTPH Program.
(iR Site 5)

AST 005H Building 5 1010oil (1,300 gal) Address underTPH Program.
(IR Site 5)

UST(R)-12 Building 400 UST 400-1 Address underTPH Program.
(IRSite10)
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Table A1-19 (continued)

SWMU Location Substances Stored at SWMU Current Navy Sampling Recommendation

IV. Further Sampling - Navy and Agencies Concur

AOC 005 Eastof Building 5 UST 5-2 (JP-5)andUST 5-3 (wasteoil Yes. Knowncontamination;no sidewall sampleswere
(IRSite 5) and solvents) collected. Need shallow confirmationsamples to fully

delineatetheextent of contamination.

AST 005G (IR Site5) Eastof Building 5 Wasteoil (40 gal) Yes. Known contaminationin groundwater;however, no
soil sampling hasbeen conducted. Areawill undergo
remediationforTPH in groundwaterbutrequiressoil
characterization.

M-01 Building 5 50 gal solvent distillationunit Yes. No visible stains,no apparentsizable cracks,no
(IR Site 5) floordrains. However, large unitandno groundwater

samplin[[in thi._area.
M-02 Building 5 50 gal solventdistillationunit Yes. No visible stains,no apparentsizable cracks,no
(IR Site 5) floor drains. However, large unit andno groundwater

samplin[ in this area.
M-05 Building 5 Portable15 gal solvent distillationunit Yes. Portableunit. No visible stains, no floor drains.
(IR Site 5) However,cracks in concreteandexpansionjoint nearby.

M-08 Building 400 Portable15-galsolventdistillationunit Yes. Portableunit. No visible stains,no apparentsizable
(IR Site 10) cracks. However, floordrainnearby.
M-09 (IR Site 5) Building 5 Coolantrecoverysystem(4-500 gal Yes. Need VOC analysis.

tanks)

NADEP GAP 02 Building 5 (northern Po!y paint, thinner, naptha Yes. No nearby soil sampling.
(IR Site 5) section of Building in

shop 95532)

NADEP GAP 04 Building 5 (northern Battery acid, nickel-cadmium solution Yes. Had secondary containment; nearby soil sample
(IR Site 5) section of building; shop included metals analysis as well as VOCs and SVOCs.

93532) No visible stains, no apparent sizable cracks, no floor
drains. Etched and cracked concrete noted during site

inspection.
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Table A1-19 (continued)

SWMU Location Substances Stored at SWMU Current Navy Sampling Recommendation

IV. Further Sampling - Navy and Agencies Concur (continued)

NADEP GAP 17 Building 5 Coolant with nickel, chromium, Yes. No nearby samples.
(IR Site 5) cadmium, aluminum oxide, silicon

carbide (55- and 30-[_aldrums)

NADEP GAP 20 NW of Building 500 Lead-contaminated items Yes. No visible stains, no apparent sizable cracks, no
(IR Site 5) floor drains. Liquid wastes in secondary containment.

Documentation of adequately maintained drums by the
......... e,e,, ,v samnlin[_for metals.

NADEP GAP 25 Building 5 Ethyl acetate, aluminum oxide, blasting Yes. Unknown wastes, no nearby soil samples.
(IR Site 5) _rit, 55-[_aldrums of unknown waste

NADEP GAP 27 West of Building 5 Hydraulic oil (55-gal drums) Yes. On asphalt; no nearby sampling. Sampling for
(IR Site 5) PCBs recommended.

NADEP GAP 31 Building 5 Various oils, solvents, paint (55- and30- Yes. No visible stains, no floor drains. Cracks in
(IR Site 5) _al drums) concrete nearby. Samplin[_for PCBs recommended.

NADEP GAP 57 Building 5 Plating and cadmium solutions Yes. No nearby soil samples.
(IR Site 5)

NADEP GAP 70 Building 5 Cyanide, chromic acid plating solutions, Yes. Limited analytical suite at previous sample.
(IR Site 5) sulfuric acid, nickel chloride Additional analyses would include cyanide and

hexavalent chromium.

NAS GAP 01 South of Building 6 Oily liquids Yes. No nearby soil samples; metals reported in
(IR Site 5) groundwater above screening criteria.

OWS 005 Southof Building5, Unfiltered waste Yes. Samples collected within 20', however, location is
(IR Site 5) associated with IWTP 5 above a storm sewer line and received unfiltered waste

for several years.

OWS 006A South of Building 6 Residue from steam cleaning bay Yes. Collect soil and groundwater samples based on
(IR Site 5) extensive waste chemicals, elevatextVOCs in nearby

samples, limited samples, and limited analyses.

OWS 006B NW of Building 6 Unspecified Yes. Collect soil and groundwater samples based on
(IR Site 5) limited sampling in the vicinity of the OWS and elevated

diesel in _roundwater.
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Table A1-19 (continued)

SWMU Location Substances Stored at SWMU Current Navy Sampling Recommendation

IV. Further Sampling - Navy and Agencies Concur (continued)

OWS 010 Building 10 Unspecified Yes. Collect soil and groundwatersamples.
(IR Site 12)

UST(R)-02 Building 6 Texaco petroleum solvents Yes. Collect groundwater samples to delineate
(IR Site 5) _roundwater plume.

Acronyms/Abbreviations:
AOC- areaofconcern
AST- abovegroundstoragetank
CAA- correctiveactionarea
DTSC-(Califomia EnvironmentalProtectionAgency)DepartmentofToxicSubstancesControl
EBS- environmentalbaselinesurvey
gal- gallon
GAP- generatoraccumulationpoint
IR- InstallationRestoration(Program)
IWTP- industrialwastewatertreatmentplant
JP- jetpropellant
MCL- maximumcontaminantlevel
MEK- methylethylketone
NADEP- NavalAviationDepot
NAS- NavalAir Station
NFA- nofurtheraction
OU- operableunit
OWS- oil/waterseparator
PAH- polynucleararomatichydrocarbon
PCB- polychlorinatedbiphenyl
PRG- preliminaryremediationgoal
RCRA- ResourceConservationandRecoveryAct
RI- remedialinvestigation
RWQCB- (California)RegionalWaterQualityControlBoard
SAP- samplingandanalysisplan
SVOC- semivolatileorganiccompound
SWMU- solidwastemanagementunit
TPH-total petroleumhydrocarbons
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
UST- undergroundstoragetank
UST(R)- undergroundstoragetank,RCRAwaste
VOC- volatileorganiccompound
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ACRONYMS/ABBREVIATIONS

BEIDMS Bechtel Environmental Integrated Data Management System

CCS contract compliance screening
CLEAN Comprehensive Long-Term Environmental Action Navy
CTO contract task order

DMP data management plan
DQO data quality objective

FS feasibility study

GPS global positioning system

NEDD Naval Electronic Data Deliverable

OU operable unit
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PP program procedure
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RI remedial investigation

SAP sampling and analysis plan
SOP standard operating procedure
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Section 1
INTRODUCTION

This Data Management Plan (DMP) provides site-specific guidance related to the collection,
maintenance, and use of data in support of the supplemental remedial investigation sampling to
be conducted at Operable Unit (OU)-2C at Alameda Point, Alameda, California. This work is
being conducted under the Comprehensive Long-Term Environmental Action Navy (CLEAN) 3
Program, Contract Task Ord.er (CTO)-OO93. Activities to occur at OU-2C are referred to as "the
Project"; the entire CLEAN Program is referred to as "the Program."

This DMP is a companion document to the Bechtel National, Inc., Program DMP (BNI 1993).
The Program DMP provides guidance for managing Program data so that they are controlled,
documented, and retrievable: in the format required by the end user. The intent of the Program
DMP is to integrate the entire life cycle of environmental data, from planning data collection to
archiving data elements, into a logical sequence that addresses all CLEAN data needs.
Implementing this Project DMP will result in meeting the data maintenance and access
requirements specified in the Program DMP. This DMP emphasizes managing, verifying, and
validating data to satisfy the Program data quality objectives (DQOs).
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Section 2
DATA MANAGEMENT OVERVIEW

The Program data management system is composed of the database itself, the computer hardware
and software, the data management protocols, application programs, relevant procedures, and the
Data Management staff. Primary data management activities include establishing sampling
designs; collecting, encoding, verifying, and validating data; performing quality assurance
(QA)/quality control (QC) evaluation of data; and generating output.

Project data will consist of various types, ranging from field measurements (e.g., surveying and
characterization of the groundwater) to laboratory analyses. Site data requirements for this
Project will be governed by a specific type of data and DQO. Unique data-type combinations
will be available to accommodate the specific data collection and reporting needs for this Project.
Figure 2-1 shows the typical data life cycle, including stages of sampling plan development, data
collection, data analysis, data review, and data use.

Generators of data will follow the Sampling and Analysis Plan (SAP) and program procedures
(PPs) to assure that collected data adhere to Program environmental data standards. In addition,
collected data will be subjected to surveillance by QA/QC personnel and technical review by
Project staff. Periodic audits of analytical laboratories will be conducted also, and results will be
tracked and documented through the Program Document Control Center (PDCC) to comply with
analytical data reporting requirements as specified in CLEAN Technical Specification (TS)-002
(BNI 2004a).

2.1 APPLICABLE PROCEDURES

The following CLEAN PPs discuss database functions and tasks (BNI 2004b):

• PP T 2.1,EnvironmentalDatabase

• PP T 2.2, SanlpleInformationManagementSystem

• PP T 2.3,SanlpleAnalysisTrackingModule

• PP T 2.4,DataReview

• PP T 2.5, DataAnalysisfor RI/FS

• PPA 1.1,DocumentControlRecordsKeepingand Handling

The Program application of the Bechtel Environmental Integrated Data Management
System (BEIDMS) is currently running Version 3.7f under Oracle Relational Database
Management System, Version 9i. PP T 2.1, which includes the BEIDMS user
manual and data dictionary, will be revised to reflect the current software version
whenever upgrades occur.
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Section2 DataManagement Overview

2.2 DATA MANAGEMENT RESPONSIBILITIES

The Data Management staff shares responsibility for high-quality products with Project
management. All stages of data processing---from the design of data collection schemes
and definition of DQOs to transmittal of data to the Navy----require that the Project
technical and management staffs team with Data Management staff.

The CTO Leader is :responsiblefor:

• oversightof Projectdata-gatheringactivities;

• adherenceto Programdatamanagementprocedures;

• reviewof field-collecteddata;

• timely transmissionofdata to PDCCand the DataManagementgroup;and

• reviewof hard copydata whentheyarereceivedfromthe laboratory,providing
a preliminarycheckon thedata valueaccuracy.

The PDCC staff is responsible for accurate and timely entry of data transmittals from
field and laboratory sources into the PDCC database (communications control register

and supplier document register numbering systems) and for distribution of the
appropriately numl:,ered data submittals to the Program Database Supervisor and
CTO Leader.

The Data Management staff compiles Project data into the Program database, making
data readily available to Program and Project personnel; trains data users; develops
application interfaces; and provides systems maintenance and data archival services. The
Data Management staff is responsible for defining access levels (e.g., read-only, modify,
add, and delete privileges) for new users, setting up user accounts (e.g., assigning
passwords, allocating directory space, and providing instructions for logging onto the
system), and defining user profiles. User profiles include the type of terminal or
workstation, user expertise, and application.

The data management system is geared to meet user needs and to respond to deficiencies
or new applications, as they become known. Therefore, field and sample collection staff
will respond to user feedback and oversee the system in coordination with the Data
Management staff. Data Management staff responds to requests from the Navy and
assures conformance to the Navy's data management practices.
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Section 3
DATABASE

The database resides in a computer system at the Program San Diego office. The database is
maintained by use of Oracle, a relational database management software system. (See PP T 2.1,
Environmental Database, for details on database content, format, and utility.) The database files
to be used in this Project are described in the following sections. Table 3-1 lists data tables and
information categories used in the Program database; see the Program DMP for descriptions.

3.1 SURVEY DATA

Sampling locations will be surveyed by a civil survey subcontractor in the field. The
horizontal position of sampling locations will be defined relative to the State Plane
Coordinate System, North American Datum 1983. Sampling location elevations will be
defined relative to the North American Vertical Datum 1988. The results will be
presented as maps or drawings accurately associated with permanent benchmarks. These
maps will be available to Project staff in both hard copy and electronic format.

Sample station location data will be stored in the BEIDMS database. These data will be
formatted as described in the Program DMP and Naval Electronic Data Deliverable
(NEDD) standard.

The database table SAMPLE_STATIONS contains the location data for either survey or
global positioning system (GPS)-generated coordinates. This table is used for locations

_, that are referenced to other data assembled in the course of the investigation or to
repeated sampling events at the same location.

3.2 GEOLOGICAL DATA

In the course of subsurface drilling investigations, data will be gathered on soil
classification, particle size, odor, color, and equipment performance to characterize site
geology. This information must be spatially correlated with other data and, therefore,
will be incorporated into mapping or drawing systems using the glNT integrated
database system.

Soil and lithology data are entered into three database tables. The first is BOREHOLES,
which includes soil boring characteristics observed in the field. The second is
WELL_CONSTRUCTION, which contains records of well construction details for each
well. The final table is L1THOLOGY, which is the repository for data specific to soil
type and stratigraphic information.

3.3 CHEMICAL ANALYSIS RESULTS

Chemical analysis results include concentrations for classes of compounds, specific
compounds, or elements detected in samples by field or laboratory analytical methods.
The data are collected for a number of purposes, including safety and health monitoring,
selection of samples for analysis, evaluation of contaminant concentrations, waste
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Table 3-1

Program Data Tables and Information Categories

Table 'Type Table Name

Reference ANALYTES

Reference ANALYTE_ALIASES

Reference ANALYTE__TYPES

Descriptor BOREHOLES

Tracking CHAINS_OF_CUSTODY

Reference COLLECTION_METHODS

Tracking CONTAINERS

Reference CONTAINER_TYPES

Reference CRITERIA

Tracking DATA_PACKAGES

Tracking DATA SOURCES

Descriptor FACILrrIES

Measurement FIELD_MEASUREMENTS

Measurement FIELD_RESULTS

Reference INSTRUMENTS

Descriptor LITHOLOGY

Tracking LOGBOOKS

Reference MATRICES

Reference METHODS

Reference PAY_FYEMS

Reference PAY_ITEMS_METHODS

Reference PRESERVATIVES

Reference QUALIPICATION CODES

Reference QUALIP-IERS

Reference QUALEI'Y_LEVELS

Tracking REQUESTED_ANALYSIS

Measurement RESULTS

Tracking RESULT_QUALCODE

Reference RESULT_TYPES
Measurement SAMPLES

Descriptor SAMPLE_STATIONS

Reference SAMPLE_TYPES

Tracking SAMPLING_EVENTS

(tablecontinues)
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"_m,"

Table 3-1 (continued)

TableType TableName

Descriptor SITES

Descriptor STATION_TYPES

Tracking TRANSFERS

Descriptor UNITS
Measurement WATER_LEVEL_MEASUREMENTS

Descriptor WELLS',

Measurement WELL_CONSTRUCTION

disposal, and prediction of fate and transport of contaminants. However, the primary
purpose of data collection is to evaluate the presence of contaminants and respective
concentrations.

The chemical data may be characterized as:

• field analysis data,

• field-screening data, and

• laboratory analysis data.

Each data type has a specific purpose reflecting a quality management strategy tailored to
data use. This strategy is defined through the DQO process.

3.3.1 Field Analysis Data
The collection of field analysis data is expected during this project. Examples of field
analysis data include water temperature, dissolved oxygen content, electrical
conductivity, field pH measurements, turbidity, and oxidation/reduction potential. Field
analysis data are differentiated from screening data by the level of precision and accuracy
that can be expected from the procedure. Field analysis data are supported by calibration
of the instruments using two or more standards, as well as by continuing calibration
verification at frequencies specified in CLEAN PPs and standard operating procedures
(SOPs) (BNI2004b). The field analysis results are entered into the FIELD_
MEASUREMENTS database table as appropriate.

3.3.2 Field-ScreeningData
Field-screening data are used to direct the course of work; analyses are typically
performed using direct-reading instrumentation. Results from field screening are
compared to preestablished threshold values. The field staff may collect field-screening
data during samplinl_;or safety and health monitoring. The results are recorded in the
field logbook along with any related work-process decisions. This documentation is

reviewed by appropriate supervisory staff for quality; if appropriate, the data are recorded
for future reference intthe database table FIELD_MEASUREMENTS.
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3.3.3 Laboratory Analysis Data
A large portion of" the Project data management support will be associated with
laboratory-based ana_lyses.Detailed laboratory procedures will be used as specified in the
SAP. These procedures must be consistent with CLEAN PPs to assure data precision,
accuracy, representativeness, completeness, and comparability. To help manage the
data and the many contractual and procedural requirements, analytical results will be
entered in the database table RESULTS and referenced to several other associated
database tables.

Management of sample information will include the use of data collection forms, chain-
of-custody forms, sample labels, custody seals, etc., as necessary to follow the procedures
outlined in PP T 2.2, Sample Information Management System.

The following will be monitored during fieldwork:

• submittalof samplesfor laboratoryanalysis

• schedulesassociatedwithsampleanalyses(includingholdingtimes)

• transfer of electronic data deliverables and hard copies from the laboratory

• trackingof dataverificationand validation

3.4 DATA ENTRY
V

In general, data will be electronically transferred to the Program database. Electronic data
will be transferred using magnetic media (e.g., tapes, diskettes, or storage cartridges).
Detailed procedures :fortransmittal of data are provided in PP T 2.2; PP A 1.1, Document
Control Records Keeping and Handling; and various SOPs covering inquiry, collection,
and recording of spec:ificdata types.

Field sampling data vcillbe manually entered into the Program database. These data will
include sampling dates and locations, field screening and analysis measurements, and
data qualifiers from the data validation reports. Data will be entered according to
appropriate QA and verification requirements.

3.5 GEOGRAPHIC INFORMATION SYSTEM DATA

Cartographic data will include spatial information and descriptions of discrete geographic
features (e.g., sampling station locations and contaminant concentration levels) and
continuous features (e.g., surface elevation contours). The geographic information
system databases for the Program are developed and stored using ArcView software,
which interfaces with the environmental database via Oracle. In cases where detailed

drawings are needed for other purposes (e.g., engineering drawings), computer-assisted
drafting software is used.
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3.6 STANDARDIZATION
The ProgramDMP establishesa standarddatamanagementprocess.Thus,datauserson
each CLEAN project can retrieve data from any investigationknowing that values for given
parameters are comparable. Furthermore,the data management software converts variables
to standardized unit,,;whenevernecessary to be consistent with the established formats. Any
change to raw data will be documentedon a database change request, which will be tracked
through PDCC and recordedin the electronicdata management system.

V
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Section 4

DATA REVIEW

Review of laboratory data includes data verification and evaluation; contract compliance
screening (CCS); data validation, qualification, and review; and a general assessment of the data.
Independent, third-party data validation may also be used to meet project DQOs, as stated in the
SAP. Detailed methodologies for these processes are presented in PPs T 2.4, Data Review, and
T 2.5, Data Analysis for RI/FS. Unverified and unvalidated data will be stored in a temporary
repository until the appropriate level of data review has been completed.

After data review, corrections will be made and limitations identified. Then the data will be
released for use.

4.1 DATA VERIFICATION AND EVALUATION

Data generators will be responsible for data verification and evaluation at each site. The
generators may be the lead field investigators or the Project laboratory coordination staff.

Lead field investigators, designated by the Project manager, will collect and verify data
(i.e., confirm that database entries match field logbook entries). Verification tasks will be
governed by PP T 2.4 and CLEAN SOPs. Verification checklists for each type of

collected data will be used and included in the PDCC document tracking system as
attachments to the data collection forms and/or electronic:data deliverables.

Electronic data will be transferred using magnetic media (e.g., tapes, diskettes, or storage
cartridges). The transmitter will verify and document that the data on the associated hard
copy match the contents of the data file. Any discrepancies will be resolved by a Project
technical specialist.

In addition, a qualified professional (designated by the CTO Leader) will evaluate all data
(field and laboratory) as soon as they become available. This evaluation confirms that the
collected data make sense. For example, a water-level measurement collected on a date
before mobilization in the field would be questioned, as would a water-quality parameter
that is highly inconsistent with what is expected (e.g., when the water in the well is
pure--without trace elements).

The integrity of any data modification or input will also be maintained by using standard
methods. These methods include rechecking output documents by both the originator of
the data and a second checker. At a minimum, the database content must match the raw
data exactly as received by Data Management staff and as documented in PDCC. Any
necessary changes to data in BEIDMS are tracked both on hard copy (data review/
correction forms) and within the database audit function.

4.2 CONTRACT COMPLIANCE SCREENING

Following the verification of analytical data, a CCS will be performed. The CCS will
assess the completeness of laboratory deliverables and analytical laboratory subcontractor
compliance with spe,cified analytical protocols, QA/QC protocols, and the laboratory's

_' specific subcontract requirements. All Project personnel performing the CCS will be
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completely familiar with the Project data requirements. If there is significant
noncompliance with the contract, the review process will stop and the compliance issues
will be resolved. Resubmittals of hard copy data packages from the laboratory may
be requested.

4.2.1 Completeness Assessment
The completeness assessment will determine whether all required data package
deliverables are present (e.g., case narratives, chain-of-custody forms, sample results,
required QC information, and raw data). A "laboratory deliverables requirements review
checklist" will be completed for each analytical method and filed in PDCC with the
associated data packages.

Additionally, the assessment will determine if the following requirements have been met.

• Resultswerereportedfor all sampleson the chain-of-custodyformsfor
specifiedanalyticalparametersunlesslaboratorysamplediscrepancyreports
provideadequateexplanationsfor omissions.

• Resultswerereportedfor all compoundsor analyteswithina givenanalytical
method.

4.2.2 ComplianceAssessment
The compliance assessment involves determining whether the laboratory has met the
following criteria.

• Holdingtimes weremet.

• Datawerereportedin thecorrectunits of measure.

• Correctanalyticalmethodswereemployed.

• RequiredQAIQCwasperformed.

• Reportingformswerecompletedfor all samplessubmitted;reportingforms
weresubmittedfor eachreanalysis,dilution,and other laboratoryprocedure,
withall requisiteflagsand dilutionfactors;and problemsencounteredduring
analysiswere documentedin the casenarratives.

• Completeanalytenameswere providedin case narrativesif thenameswere
truncatedby laboratorysoftware.

4.3 DATA VALIDATION, QUALIFICATION, AND REVIEW

Laboratory data packages may be validated by an independent subcontractor, in
accordance with CLEAN TSs for data review, PP T 2.4, Southwest Division Naval
Facilities Engineering Command Environmental Work Instruction No. 1 (SWDIV 2001),
and United States Environmental Protection Agency (U.S. EPA) National Functional
Guidelines for Data Review (U.S. EPA 1999, 2004). Data generated solely for the
purposes of remedial design will not be subjected to independent third-party validation.
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However, the data packages submitted by the laboratory will be kept on file to allow
third-party validation later (in the event that the data are ,appliedfor alternative uses, such
as risk assessment o1:site closure). Data validation requirements are specified in the SAP.

Validation of a data package includes:

• identifyingdataanomalies,

• assessingmethodcompliance,

• assessingcalibrationfrequencyand acceptability,

• assessingQCfrequencyand acceptability,and

• qualifyingdata to identifydatausabilitylimitations.

If applicable, analytical data will be assigned review qualifiers based on data validation.
Review qualifiers will be in accordance with the applicable U.S. EPA guidelines
(U.S. EPA 1999, 2004). Laboratory and review qualifiers are fully defined in CLEAN
TS-004 (BNI 1998). Any data assigned an "R" qualifier (rejected data) will not be used
for any purpose (including, but not limited to, risk assessment, data interpretation, tables,
and figures).

Data may be qualified if data reports lacked sufficient supporting information to allow
clear interpretation of the data. Analytical data may be further qualified based on
contamination reported in associated field blanks in accordance with U.S. EPA risk
assessment guidance. Any specified data qualification will be documented in the report.

The usefulness of data for specific purposes will be based on application-related data
requirements, methods of collection, and validation flags for analytical results. Data
qualification will Ix; fully documented, and data quality will be easily interpreted by
referencing qualifier flags within each table. Any specific data qualification that requires
further explanation can be documented in comment fields within the database tables.

The data verification and validation processes result in categorizing (flagging) the data
according to establi,;hed classification criteria (e.g., verified, validated, unvalidated, or
invalid). These classification categories are determined after technical specialists have
reviewed the data. The qualified data considered "acceptable" are accompanied by
documentation showing that:

• samplecollectionfollowedapprovedproceduresand protocolsthat were
appropriateto yieldreliableand reproducibleresults,

• datareportingincludedsufficientsupportinginformationto allowclear
interpretationofthe data,and

• QA/QCprocedureswereclearlydocumentedand implementedboth in the field
and in the laboratory.

Unacceptable data are those that do not fulfill these requirements. Insufficient or

questionable data will be further documented or supported by collecting more information
as required.
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Data will be reviewed in accordance with PP T 2.4 (Figure 4-1). New data will be

verified by assuring that applicable PPs are followed. The data may then be validated as
directed in the SAP., Unverified and unvalidated data will be stored in a temporary

repository until the appropriate level of data review has been completed. Specific project
technical personnel will have access to these data for field decision-making purposes and
assuring collected data make sense. Once the data review process is completed
(including appropriate documentation), corrections are made, and limitations are
identified, data will be loaded into the production database and released for use.

4.4 GENERAL ASSESSMENT

The general assessment is an overall evaluation of the data and a summary of data review
activities and significant results. In addition to the compliance screening and data
verification and validation (if applicable), the data reported from the analysis of the
samples will be evaluated to assure that they are of sufficient quality for use in the
investigation. Insufficient or questionable data will be fiarther documented or supported
by collecting more information as required. Data will be evaluated in accordance with
PP T 2.4 (Figure 4-1).

The general assessment will include:

• evaluationof vchethersamplingobjectiveswereclearlydefinedand whether
sufficientdata werecollectedto meettheDQOsas statedin the WorkPlan;

• evaluationof whetherdatareportedfrom the analysisof the samplesare of
sufficientqualityfor usein theproject;

• a summaryof the significantresultsof the laboratoryQCsamples;

• a summaryof the significantresultsof the fieldQC samples;

• a summaryof the significantdata validationfindingsforall analytical
parameters;and

• an assessmentof thedatabased on precision,accuracy,representativeness,
completeness,andcomparabilityparametersas definedin the SAP.
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DATA ACCESS AND MAINTENANCE

The following subsections discuss data access, documentation,, security, backup and recovery,
and transfer of data to the Navy.

5.1 DATA ACCESS

The data management system provides direct user access to the verified and validated
database tables through customized screens and menus. The Project applications
requiring access to these data will include data reporting and statistical evaluations.

Data users assigned to this Project will be able to obtain environmental data reports by
requesting specific output from the database tables. Output reports will be developed
based on specifications that Project technical staff provides to Data Management staff.
More sophisticated ,data users can perform their own queries to generate Oracle output
using the appropriate access program.

5.2 DOCUMENTATION
All data input, procedures, and output (products) will be fully documented and tracked to
assure retrievability and provide data users with a library of available data and applications.
Detailed documentation procedures are presented in PP T 2.2, Sample Information
Management System, and PP A 1.1, Document Control Records Keeping and Handling.
PP T 2.1, Environmental Database, describes database table variables, data sources, file
formats, measurement units, and other attributes that will be needed by data users to
generate specific products. For example, Chemical Abstracts Service numbers are in the
ANALYTE_ID fielct, and laboratory QC results are in the ANALYSIS_CODE and
ANALYTE_TYPE fields. Specific data requirements associated with laboratory analytical
methods employed to measure sample contaminant: concentrations, site geologic
characteristics, and other reference and descriptive information are presented in the SAP.
These data will also be tracked and documented within the data management system.

5.3 SECURITY

Access to Project data will be unlimited to authorized users, but various levels of access
will be established and maintained to assure complete data security and integrity. The
data management system is designed to protect against unauthorized data access and
corruption of data. User access is controlled by the use of passwords, and users will be
provided read-only access to data.

On-line access to data tables will be granted to users with read-only privileges for
specialized applications or for routine report generation. Only Data Management staff
will be able to make changes to validated data, and such changes may occur only when
database change requests have been submitted through PDCC with authorization
signatures from appropriate technical and management staffs.
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Oracle offers the following levels of user privileges.

• DBA(databaseadministrator)- Createuseraccountsand assignpasswords;
grantdata accessbytable and userprivileges;and set systemaccesson tables,
views,and diskspacewithinthedatabase.

• RESOURCE- Withread/writeprivilegesto thedatabase,add or changedata,
and create tablesand views.

• CREATESESSION- Accessthedatabasewithread-_nlyprivilege.

• SELECT- Accessspecificrowsor columnsof tablesand viewswith
read-onlyprivilege.

Preliminary data may be available for modification for specific activities such as the entry
of data quality codes by data validators. However, once the data are declared to be
validated/verified by' authorized personnel (e.g., qualified data validators for laboratory
analytical data or lead field investigators for field data ,collection verification), the data
will be placed in production database tables. Only Data Management staff can modify
production tables and only when database change requests have been completed and
approved by appropriate project managers and technical specialists. Modifications to
validated data will also be tracked electronically as separate variables within database
tables. Tracking vaJSableswill include the user identification of the person making the
change to the database, the date of the change, and the PDCC document control number
of the database change request.

Data users responsible for output from application systems will be responsible for
developing ways to assure integrity and security of their respective data and programs
residing on the various systems. Data Management staff may assist data users in the
performance of application systems and data backups.

5.4 BACKUP AND RECOVERY

System failure and other disasters create the potential for accidental data corruption. A
rigorous backup and :recoveryprogram prevents this possibility. Procedures for the backup
and recovery are presented in the Program DMP. The Data Management staff makes and
maintains backup copies of data files and data tables for archiving. Tapes or cartridges of
the backups will be stored both locally and in an area outside the computer facility.

5.5 DATA TRANSFER TO THE NAVY
All the attributes and information within the environmental database (and related

applications such as glNT) will be encoded so that transfers of data to the Navy will be in
accordance with NEDD as directed in the Naval Facilities Engineering Command
Southwest Environmental Work Instruction No. 6 (NAVFAC Southwest 2005). Spatial
data and drawing files will adhere as closely as practical with the Tri Services Spatial
Data Standards. Turnover of the data will take place at CTO closure; however, interim
submittals may be made at the request of the Navy Remedial Project Manager.
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ACRONYMS/ABBREVIATIONS

CLEAN Comprehensive Long-Term Environmental Action Navy
CTO contract task order

IDW investigation-derived waste
IDWMP investigation-derived waste management plan

OU operable unit

PPE personal protective equipment

RI remedial investigation

UN United Nations

Att. C, IDWMP- WP forSupplemental RI Sampling at OU-2C, Alameda Point page C-i
5/1/2007 11:41:54 AMIwk:\wordprocessing'v_oorl_to-093_workplan_nar_attachmeflts_att,c_idwmp_007033.doc



CLEAN 3
CTO-0093/0203
May 2007

Acronyrns/Abbreviations

This page left blank intentionally

pageC-ii Att.C, IDWMP- WPforSupplementalRI Samplingat OU-2C,AlamedaPoint
5/1/2007 11:41:54 AMIw k:\wordprocesslngVepoas_--to-_3_,workplan_nahattachments_att,c._idwrnp_2007033.do¢



CLEAN 3
CTO-0093/0203

May 2007

Attachment C

INVESTIGATION-DERIVEDWASTE MANAGEMENTPLAN

The following paragraphs give instructions for collecting, handling, packaging, transporting, and
disposing of investigation-derived waste (IDW) generated during field activities. These
activities will be conducted in support of a supplemental remedial investigation sampling effort
at Operable Unit (OU)-2C at Alameda Point, Alameda, California. The sampling techniques
employed will generate a :minimal quantity of IDW per sample. The wastes generated will
include soil cuttings from soil borings, disposable personal protective equipment (PPE),
equipment-decontamination water, and purgewater from monitoring wells.

Solid IDW (e.g., soil or construction debris) at OU-2C will be placed in covered, portable
roll-off bins lined with plastic sheeting or in covered United Nations (UN)-approved 55-gallon
drums. The mixing of regular trash and nonhazardous construction debris with potentially
contaminated IDW will be avoided. Liquid IDW (e.g., decontamination water) will be placed in
Baker tanks or in covered UN-approved 55-gallon drums. Uncontaminated PPE and
nonhazardous construction debris will be placed in industrial waste bins. Contaminated PPE and
sampling equipment will be placed in covered UN-approved 55-gallon drums.

Each container will be clearly labeled to indicate the waste source. An example of the
identification label to be affixed to each container is included as Figure 1. The label color will be

black and white (black lettering on white background) and the label material will be weather-
resistant. The labels will not be used for shipping or disposal purposes. Before disposal or
shipment off-site, the waste-disposal subcontractor will label containers with appropriate
identification and classification information. Following labeling, IDW container information will
be recorded on the Container InventoryLog, an example of which is included as Figure 2. The site
manager will maintain the log in the field. A weekly inspection of IDW storage will be conducted
and documented.

IDW containers will be transported to and stored in a secured area designated by the Navy.
Containers of IDW will be stored with secondary containment structures. IDW will be disposed
off-site by the waste-disposal subcontractor within 90 days of collection. The 90-day clock
begins on the first day that material is placed in the first container. The waste-disposal
subcontractor will provide services including, but not limited to, sampling and profiling,
handling and manifesting, and transportation and disposal of IDW. The subcontractor will
collect IDW samples for analyses and waste profiling as soon as practicable. Solid and liquid
IDW from subsurface sampling within Building 5 and at two locations west of Building 5
(DG347B03 and DG347B01) will be subject to the requirements of the Radiological Work
Instruction (Attachment H to the Work Plan).

It has been concluded that the IDW generated during this investigation will not be classified as
listed wastes under Title 40 Code of Federal Regulations Section 261.31 to 261.33. Samples
collected as part of the field investigation will not be used to profile the waste. The Navy will be
responsible for selecting the methods and location of IDW disposal and for signing all manifests.
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AttachmentC Investigation-DerivedWasteManagementPlan

INVESTIGATION-DERIVED WASTE

SAMPLE - PENDING ANALYSIS

DO NOTHANDLEOR MOVEDRUMOR REMOVELID
WITHOUTAUTHORIZATION

The contents of this containerhave been sampledand are pendinganalytical
results. State and Federal law prohibits improper disposal. Questions
regardingthis containershould be directed to one of the Department of the
Navy representatiw.=slistedon this labelbelow.

Project: [Navy CLEAN 3]

Location: [Base Name, cityand state]

InstallationPointof Contact: [e.g., ROICC, on-sitecontact]

Site-SpecificLocation: [Site locationand boring/welllocations]

Owner: [e.g., U.S. Navy XYZ Base or activity]

CTO No.: [CTO X]

Navy Remedial Project Manager: [Fred Smith, (XXX) XXX-XXXX]

Container No.: [e.g., # 0001]

Contents: [e.g., drill cuttings, wastewater, used PPE]

Date Container Filled: [Date]

Figure 1
Sample Investigation-Derived Waste Label

Acronyms/Abbreviations:
CLEAN- ComprehensiveLong-TermEnvironmentalActionNavy
CTO- contracttaskorder
PPE- personalprotectiveequipment
ROICC- ResidentOfficerinChargeofConstruction
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FOREWORD

This Site-Specific Safety and Health Plan Supplement (SSHP) has been prepared for use by
Bechtel Environmental, Inc., in support of Comprehensive Long-Term Environmental Action
Navy (CLEAN) Program management and technical environmental services of the Department
of the Navy Base Realignment and Closure (BRAC) Program Management Office West. This
SSHP implements the Bechtel Environmental, Inc., safety and health policies, applicable
Occupational Safety and Health Administration regulations, and BRAC Program Management
Office West requirements, as described in the CLEAN Program Safety and Health Plan
(BNI 1997).

This SSHP describes the project site-specific requirements for implementing the CLEAN Safety
and Health Program. Supplemental documents to this plan are the Navy CLEAN Program
Procedures (BNI 2004). This site-specific plan supplements the CLEAN Program Safety and
Health Plan (BNI 1997).

This SSHP is reviewed and approved by the Bechtel Environmental, Inc., Program Manager and
Safety and Health Manager. The SSHP is submitted to the Navy for concurrence. Field revision
is controlled in accordance with CLEAN Standard Operating Procedure 28, Field Change
Request (BNI 2004).

This plan includes requirements for all Program personnel entering controlled areas or handling
potentially contaminated items or equipment.

Att. D, SSHP-WP forSupplementalRI SamplingatOU-2C, Alameda Point page D-i
5/1/2007 11:58:00AMIw k:\wordprocess_ngVeports_'to-093_workplan_neAattachrnents_att,d_sshp\2007034,doc



CLEAN 3
CTO-0093/0203
April2007

Foreword

This page left blank intentionally

page D-ii Att.D, SSHP - WP forSupplementalRI SamplingatOU-2C, AlamedaPoint
5/1/2007 11:58:00 AM Iw k:\wordprocesstng_reports_-t(_-093_workplanYlina_attachrnents_l,d_sshp_2007034.doc



N00236.002752
ALAMEDA POINT
SSIC NO. 5090.3

FOR SECTIONS NOT MODIFIED

SITE HEALTHAND SAFETYPLAN
(REVISION2)

DATED 01 SEPTEMBER 1997

IS FILED AS ADMINISTRATIVE RECORD NO.
N00236.002210



CLEAN 3
CTO-0093/0203

April2007

TABLE OF CONTENTS

Section Page

FOREWORD.............................................................................................................D-i

ACRONYMSlABBREVIATIONS ..........................................................................D-ix

1 INTRODUCTION

l.I Specific Requirements ................................................................................... DI-1

1.2 Purpose of Plan .............................................................................................. DI-I

1.3 Task Summary ............................................................................................... D1-2

2 SITE DESCRIPTION

2.1 WorkAreas.....................................................................................................D2-1

2.2 Site Description and History .......................................................................... D2-5

2.3 Topography and Climate................................................................................. D2-5

2.4 Known Waste Characteristics ......................................................................... D2-6

3 SCOPE OF WORK

3.1 TaskSummary................................................................................................D3-1

3.2 Periodof F.xecution.........................................................................................D3-2

3.3 Principal Subcontractors On-Site .................................................................... D3-2

4 ORGANIZATION AND RESPONSIBILITIES

5 HAZARD IDENTIFICATION

5.1 Hazard Assessment ......................................................................................... D5-1

5.2 Significant Hazards ......................................................................................... D5-1

6 HAZARD ANALYSIS

6.1 RiskAnalysis..................................................................................................D6-1

6.2 PhysicalHazards.............................................................................................D6-t

6.2.1 Construction Noise ......................................................................... D6- l
6.2.2 Rotating Equipment ........................................................................ D6-1
6.2.3 Vehicle and Heavy Equipment Operation ...................................... D6-3

Att.D, SSHP- WP forSupplementalRI Samplingat OU-2C, AlamedaPoint pageD-iii
5/1/2007 11:58:00AM lwk:\woKlprocessing_'t o*O93_wo?kplan_flnal_attachments_Jmtt,d_sshp_2007034.doc



CLEAN 3
CTO-0093/0203
April2007

TableofContents

Section Page

6.2.4 Falling,Slipping,andTripping......................................................D6-3
6.2.5 Work Near Roadways .................................................................... D6-3
6.2.6 Heat Stress ...................................................................................... D6-3
6.2.7 Energized Equipment and Electrocution .......................................... D6-5
6.2.8 Debris Piles Within Buildings .......................................................... D6-5
6.2.9 Darkened Work Areas Within Abandoned Buildings ...................... D6-5
6.2.10 Six-Phase Heating Remediation System .......................................... D6-5
6.2.11 Ponding of Water Within Abandoned Buildings ........................... D6-5

6.3 Radiation Hazards .......................................................................................... D6-5

6.3.1 Ionizing Radiation ............................................................................ D6-6

6.3.1.1 Dose and Contamination Limits .................................. D6-8
6.3.1.2 Area Monitoring ........................................................... D6-9
6.3.1.3 Air Monitoring ............................................................. D6-9
6.3.1.4 Personnel Monitoring................................................... D6-9
6.3.1.5 Equipment Release....................................................... D6-10
6.3.1.6 Documentation ............................................................. D6-10

6.3.2 Sol,'u"Radiation ............................................................................... D6-10

6.4 Industrial Hazards .......................................................................................... D6-11

6.4.1 Underground and Overhead Utilities ............................................. D6-11
6.4.2 Confined Space Entry ..................................................................... D6-11

6.5 Chemical Hazards ...................................... _................................................... D6-11

6.6 Biological Hazards ......................................................................................... D6-11

6.6.1 Insects and Spiders ......................................................................... D6-17
6.6.2 Hantavirus ....................................................................................... D6-17
6.6.3 Arenavirus ....................................................................................... D6-17
6.6.4 West Nile Virus .............................................................................. D6-18

7 SITE CONTROL

7.1 Site Work Authorization ................................................................................ D7-1

7.2 Controlled Area Designation ......................................................................... D7-1

7.3 Access Control ............................................................................................... D7-1

8 DECONTAMINATION

8.1 PersonnelDecontamination...........................................................................D8-1

8.2 VehicleandEquipmentDecontamination.....................................................D8-1

pageD-iv Att.D, SSHP- WP for SupplementalRI Samplingat OU-2C, AlamedaPoint
5/1/2007 11:58:00 AM Iwk:\wordproces_ng_rts_cto-O93_work pllm'dinalkattachmentskatt,d_sshp_2(X)7034.doc



CLEAN 3
CTO-0093/0203

April 2007

Table of Contents

Section Page

8.3 ApparelDecontamination ............................................................................... D8-1

8.4 Hazardous Waste Minimization Practices..................................................... D8-1

8.5 Testing Requirements Following Decontamination ...................................... D8-1

8.6 Certification of Decontamination .................................................................. D8-2

8.7 Subcontractor Requirements .......................................................................... D8-2

8.8 Decontamination Area Arrangements ............................................................ D8-2

8.8.1 Waste Storage Area ........................................................................ D8-2
8.8.2 Decontamination Process ............................................................... D8-2

9 MEDICAL SURVEILLANCE (SECTION NOT MODIFIED)

10 HAZARD MONITORING

10.1 Chemical Agent Monitoring .......................................................................... D10-1

10.2 Environmental Monitoring ............................................................................. DI0-1

10.3 Area Monitoring ....i........................................................................................ D10-1

_, 10.4 Personnel Monitoring ..................................................................................... D10-1

11 PERSONAL PROTECTIVE EQUIPMENT

12 HAZARD COMMUNICATION PROGRAM

13 RESPIRATORY PROTECTION PROGRAM (SECTION NOT MODIFIED)

14 TRAINING ASSIGNMENTS

15 SUBCONTRACTOR REQUIREMENTS (SECTION NOT MODIFIED)

16 EMERGENCY RESPONSE PLAN

16.1 Emergency F_xluipment................................................................................... D16-2

16.2 Communications ............................................................................................ D16-2

17 FIRST AID PLAN (SECTION NOT MODIFIED)

18 FIELD SAFETY PLAN (SECTION NOT MODIFIED)

Att. D, SSHP- WP forSupplementalRI Samplingat OU-2C, Alameda Point pageD-v
5/1/2007 11:58:00 AM Iwk:\wordpmcesstng_epods_,'to-O9_worki_an_nal_attachments_att,d_sshp_OO7034.doc



CLEAN 3
CTO-0093/0203

April2007

Table of Contents

Section Page

19 VISITORACCESSREQUIREMENTS(SECTIONNOTMODIFIED)

20 PERSONNEL REQUIREMENTS (SECTION NOT MODIFIED)

21 SPILL PREVENTION AND CONTROL MEASURES

21.1 Spill Prevention, Control, and Containment ................................................... D21-1

21.1.1 Facility and General Prevention/Control Measures ....................... D21-1

21.1..1.1 Preventive Measures ................................................... D21-1
21.1.1.2 Spill Containment and Control .................................. D21-2

21.1.2 Spill Prevention .............................................................................. D21-2
21.1.3 Spill Containment........................................................................... D21-2
21.1.4 Personal Protective Equipment ...................................................... D21-3
21.1.5 Monitoring ...................................................................................... D21-3
21.1.6 Record Keeping .............................................................................. D21-5

21.1.7 Waste Management ........................................................................ D21-5

21.2 Emergency Response Callout ........................................................................ D21-5

21.2.1 Response Implementation .............................................................. D21-5
21.2.2 Notification..................................................................................... D21-6

22 REFERENCES

FIGURES

Figure

2-1 AlamedaPointRegionalMap....................................................................................D2-2

2-2 SiteLocationMap......................................................................................................D2-3

10-1 OU-2C and Adjacent Corrective Action Areas ......................................................... D10-5

16-1 Map to Emergency Medical Facility ........................................................................... D16-5

page D-vi Att. D, SSHP -WP for SupplementalRRSamplingat OU-2C, Alameda Point
5/1/2007 11:58:00 AM Iwk:\wordprocessingVeports_'tc_,093_workplan_final_attachments_att,d_sshp_2007034.doc



CLEAN 3
CTO-0093/0203

April2007

Tableof Contents

TABLES

Table

3-1 Subcontractorsfor SupplementalR! ActivitiesatOU-2C.........................................D3-2

4-1 ResponsiblePersonnelfor theSite.............................................................................D4-1

4-2 AdditionalContactInformation..................................................................................D4-1

5-1 JobHazardldentific,ation...........................................................................................D5-2

5-2 Chemicals Suspected or Determined To Be Present at OU-2C ................................. D5-5

6-1 Industrial Hazard Analysis......................................................................................... D6-2

6-2 Regulatory Guide 1.86: Radiological Release Limits................................................ D6--_5

6-3 Toxicological Properties of Selected Chemical Compounds Suspected
To Be Present .............................................................................................................. D6-12

10-1 Instrument Calibration and Maintenance Information ............................................... D10-2

10-2 Monitoring Methods,and Action Levels for Uncharacterized Mixtures
Using Screening Survey Instruments ......................................................................... D10-3

10-3 Chemical/Physical Agent Monitoring Requirements ................................................ D10-4

10-4 Action Levels for Heat Stress ..................................................................................... DI0-4

11-1 Personal Protective I_21uipment................................................................................... D11-2

14-1 Training Assignment Matrix ....................................................................................... DI4-1

16-1 Emergency Phone Numbers ....................................................................................... D16---2

16-2 Emergency Facilities;Locations ................................................................................. D16.-3LI.

16-3 Site and Program Emergency Notification Contacts ................................................. D16---3zt-

21-1 Suggested Containment Equipment ........................................................................... D21-4

Att. D, SSHP- WP for SupplementalRI Samplingat OU-2C, Alameda Point page D-vii
5/1/2007 11:58:00 AMIwk:\wordprocessi_ct o-093_wod( p_an_final_ttachments_att,d_sshp_2007034.doc



CLEAN 3
CT0-0093/0203
April2007

Tableof Contents

This page left blank intentionally

pageD-viii Att.D,SSHP- WP forSupplementalRI Samplingat OU-2C,AlamedaPoint
5/1/2007 11:58:00 AMIw k:\wordprocessingVeports'_cto-093_wod<plan_nal_attachments_tt,d sshp_-_007034.doc



CLEAN 3
CTO..0093/0203

April2007

ACRONYMS/AB BREVlATIONS

AHA activity hazard analyses
AOC area of concern
AM action memorandum

BEI Bechtel Environmental, Inc.

bgs lxdow ground surface
BRAC Base Realignment and Closure

CFR Code of Federal Regulations
CLEAN Comprehensive Long-Term Environmental Action Navy
CPR cardiopulmonary resuscitation
CS caretaker site
CTO contract task order

EC emergency coordinator
EDC F_,onomicDevelopment Conveyance
ERT emergency response team

°F degrees Fahrenheit
FWBZ first water-bearing zone

HAZMAT hazardous materials
HEPA high-efficiency particulate air
HWP hazardous work permit

IDW investigation-derived waste
IR Installation Restoration (Program)

MSL mean sea level
mrem millirem

NAS Naval Air Station
NAVFAC SW Naval Facilities Engineering Command Southwest

OSHA Occupational Safety and Health Administration
OU operable unit
OV organic vapor

PAH polynuclear aromatic hydrocarbon
PCB polychlorinated biphenyl
PPE personal protective equipment
PP SH Program Procedure Safety and Health
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AcronymslAbbreviations

RASO Radiological Affairs Support Office _'
RI remedial investigation

SHM S:ffetyand Health Manager
SSHP site-specific safety and health plan supplement
SSHR Site Safety and Health Representative
SVOC semivolatile organic compound
SWBZ second water-bearing zone

TPH total petroleum hydrocarbons

VOC volatile organic compound

WP work plan
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Section 1

INTRODUCTION

This Site-Specific Safety and Health Plan Supplement (SSHP) has been developed for the
supplemental remedial inve,;tigation(RI) sampling to be conducted at Operable Unit (OU)-2C at
Alameda Point, Alameda, California. The main objectives of this fieldwork are to install
monitoring wells; conduct soil, soil gas, and groundwater sampling; and perform aquifer testing
in order to evaluate concentrations of chemical compounds in shallow soil, soil gas, and
groundwater and to establi,;h groundwater flow direction at the site. Bechtel Environmental,
Inc., (BEI) will perform this work for Base Realignment and Closure Program Management
Office West under ConmLct Task Order (CTO)-0081 of the Comprehensive Long-Term
Environmental Action Navy (CLEAN) 3 Program, Contract No. N68711-95-D-7526.

1.1 SPECIFIC REQUIREMENTS
Field activities will be conducted at OU-2C, which is located in the central portion of
Alameda Point. Monitoring well and piezometer installation, soil and groundwater
sampling, and aquifer testing may be conducted in roadways where vehicular traffic may
be present; soil gas sampling will be conducted inside buildings only. Vehicular traffic is
considered a medium hazard.

When personnel arc;working near roads, the Site Safety and Health Representative
(SSHR) will determine the appropriate level of traffic protection (i.e., warning signs,
cones, delineators, and/or flagrnen) required to maintain a safe working environment.
Section 6.2.5 describes guidelines for working near vehicular traffic in more detail.

1.2 PURPOSE OF PLAN
This SSHP addresses sections of the CLEAN Program Safety and Health Plan, Revision 2
(BNI 1997), that have been modified specifically for fieldwork to be conducted as part of
the supplemental RI at OU-2C. Section numbering parallels the Program Safety and
Health Plan. Sections not modified (Section 9, Medical Surveillance, Section 13,
Respiratory Protection Program, Section 15, Subcontractor Requirements, Section 17,
First Aid Plan, Section 18, Field Safety Plan, Section 19, Visitor Access Requirements,
and Section 20, Personnel Requirements) are not included in this supplement. Please
refer to the Program Safety and Health Plan for sections not included here. Copies of this
SSHP and Prograrn Safety and Health Plan will be available in the BEI field
trailer/sampling vehicles for review.

This SSHP describes the work to be performed and addresses safety and health concerns
related to field activities for soil, soil gas, and groundwater sampling to be conducted at
OU-2C. Personal protection requirements, safe working practices, monitoring and site
control procedures, and contingency plans for emergency situations are also presented in
this SSHP. Additional safety and health requirements are included in the activity hazard
analyses (AHAs) that will be developed prior to the start of fieldwork, and reviewed by
the field team members, subcontractors, the Navy Safety Officer and the Resident Officer
in Charge of Construction. The AHAs, together with any CLEAN program procedures
referenced in the SSHP will be reviewed by CLEAN field personnel, including
subcontractors, and will be available for review on-site.
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1.3 TASK SUMMARY
The following specific tasks will be performed at OU-2C.

• collection and analysis of soil samples from two depth intervals (between the
surface and top of the water table) at up to 100 direct-push sampling locations

• collection and analysis of soil samples from three depth intervals (between the
surface and top of the water table) at up to 97 direct-push sampling locations,
including an estimated 44 step-out sampling locations

• collection and analysis of soil samples from four depth intervals at 8 direct-push
sampling locations

• collection and analysis of discrete groundwater samples at one depth interval
(10 to 15feet below ground surface [bgs]) from 7 direct-push sampling locations
(of the 205 total direct-push sampling locations described above)

• collection and analysis of discrete groundwater samples at two depth intervals
(10 to 15 feet bgs and 25 to 30 feet bgs) from 34 direct-push sampling locations
(of the 205 total direct-push sampling locations described above)

• collection and analysis of a discrete groundwater sample at one depth interval
(4 to 8 feet bgs) from two direct-push sampling locations, and at two depth
intervals (10 to 15 feet bgs and 25 to 30 feet bgs) from two direct-push sampling
locations

• collection and analysis of discrete groundwater samples at two depth intervals
(10 to 15feet bgs and 25 to 30 feet bgs) from 10 direct-push step-out sampling
locations

• collection and analysis of subslab soil gas samples from 100 locations beneath
Building 5

• installation of up to 15 groundwater monitoring wells

• collection and geotechnical analysis of soil samples from one depth interval
(10 to 15 feet bgs, 25 to 30 feet bgs, or 60 to 70 feet bgs) at 6 of the 15
groundwater monitoring well locations

• collection and analysis of groundwater samples from up to 15 new and up to
14 existing groundwater monitoring wells

• installation of up to eight piezometers or piezometer pairs for aquifer testing

pageD1-2 Att.D, SSHP-WP forSupplementalRISamplingatOU-2C,AlamedaPoint
5/1/'200711:58:00AMIwk.'_word ' v__ _70_4.doc



CLEAN3
CTO-0093/0203

April 2007

Section 2

SITE DESCRIPTION

Alameda Point, located on the western tip of Alameda Island, is the location of former Naval Air
Station (NAS) Alameda (Figure 2-1). Most of Alameda Point is man-made land, constructed
with materials dredged from the San Francisco Bay. These materials were emplaced as early as
the late 1800s, significantly before the beginning of naval activities in the area.

This section discusses the OU-2C work areas and provides a brief history and physical
description of Alameda Point. Information on the topography, climate, and known wastes
reported at Alameda Island is also presented in this section.

2.1 WORK AREAS

OU-2C is an approximately 53-acre area and comprises Installation Restoration (IR) Sites
5, 10, and 12, which are approximately 47, 4, and 2 acres in size, respectively. While the
majority of OU-2C is covered by buildings, the remaining portions are paved areas and
limited areas of unpaved open space (Figure 2-2). Previous environmental investigations
have indicated that the contaminants in soil and groundwater are volatile organic
compounds (VOCs'), semivolatile organic compounds (SVOCs), polynuclear aromatic
hydrocarbons (PAHs), pesticides, polychlorinated biphenyls (PCBs), total petroleum

hydrocarbons (TPH), and metals.

In 1999, the Navy ,completedremoval and replacement of storm drain lines which had
been contaminated by radium-226 from radium-dial painting operations in Building 5.

_1_ These storm drain lines were located beneath Building 5 and outside of Building 5,
extending southwa:rd toward Seaplane Lagoon. During this removal action, an
abandoned storm drain line was discovered. Additional work conducted in 1999
characterized the location of the abandoned line and revealed radioactive contamination
of this line (NAVFAC 2002). Because the structural integrity of the foundation of
Building 5 could be jeopardized by removal of the abandoned line, it was left in place
beneath the building. However, no sampling is planned 'within 15 feet of this abandoned
line. Also, in a May 2002 action memorandum (AM), the Navy documented a non-time
critical removal action (NTCRA) to remove materials contaminated with radium-226
from storm drain lines and manholes at IR Site 5 (NAVFAC 2002). In an earlier
Radiological Closeout Survey Report (TtEMI 2001), the Navy demonstrated that there
was no significant radioactive contamination remaining inside Buildings 5 and 400.

Boreholes will be advanced to three different total depths at locations within the site,
including inside buildings and outdoor areas where vehicular traffic may be present
(e.g., parking areas and roadways). For the upper and lower portions of the first water-
bearing zone (FWBZ), boreholes will be advanced to approximately 15 and 30 feet below
ground surface (bgs), respectively. Boreholes advanced to the second water-bearing zone
(SWBZ) will have a total depth of approximately 70 feet bgs. The boreholes will be
advanced for the collection of soil, soil gas, and discrete groundwater samples and for the
installation of monitoring wells and piezometers. Additionally, groundwater samples will
be collected from some existing monitoring wells at the site. Sampling locations will be
selectedprior to fieh:lmobilization.
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Section 2 Site Description

2.2 SITE DESCRIPTION AND HISTORY

The U.S. Army acquired the original base property from the City of Alameda in 1930 and
began construction activities in 1931. In 1936, the Navy acquired title to the land from
the Army and began building an air station in response to the military buildup in Europe
before World War II. Construction of the base included the filling of tidelands,
marshlands, and sloughs with dredge materials from the San Francisco Bay. The base
was operated as an active naval facility from 1940 to 1997.

NAS Alameda and its two major tenants, the Navy Public Works Center and Naval
Aviation Depot Alameda, conducted a variety of operations at Alameda Point. These
included aircraft, engine, gun, and avionics maintenance; engine overhaul and repair;
fueling activities; and plating, stripping, and painting activities. The Navy Public Works
Center also operated two power plants, a transportation shop, and a pesticide shop at
Alameda Point. In addition, the base operated a deepwater port capable of berthing
aircraft carriers. The deepwater port was used primarily for minor ship maintenance.

In September 1993, NAS Alameda was designated for closure by United States Congress
and the Base Realignment and Closure Commission. NAS Alameda ceased naval
operations in April 1997. The Navy is currently in the process of returning the land to the

City of Alameda and the United States Fish and Wildlife Service. The Navy and the City
of Alameda are working with the Alameda Reuse and Redevelopment Authority to
determine appropriate reuse options. On July 22, 1999, Alameda Point was placed on the
National Priorities List (64 Federal Register 140, 39878-39885, Final Rule, July 22,
1999). The Comprehensive Environmental Response, Compensation, and Liability
Information System identification number for NAS Alameda is CA2170023236.

OU-2C, located in the central portion of Alameda Point, comprises IR Sites 5, 10, and 12.

2.3 TOPOGRAPHY AND CLIMATE

Alameda Island lies at the base of a gently westward-sloping plain that extends from the
Oakland-Berkeley I-fills in the east to the shore of the San Francisco Bay in the west.
Alameda Island is characterized by a low topographic profile, with surface elevations
varying from mean sea level (MSL) to approximately 30 feet above MSL. The
topography of OU-2C is primarily flat and rises to approximately 11 feet above MSL.

The San Francisco Bay area is characterized by a Mediterranean climate with mild
summer and winter temperatures. The mean annual precipitation at Alameda Island is
23 inches, with most of the precipitation generally occurring from October to April.
Mean yearly low and high temperatures are 52 degrees Fahrenheit (°F) and 67 °F,
respectively. The wind direction is predominantly from the west or northwest, with rare
occurrences of gale-force or greater winds. Heavy fog that sometimes impairs visibility
for navigation occurs on an average of 21 days per year (National Weather Service 2001).
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2.4 KNOWN WASTE CHARACTERISTICS

Based on previous investigations, the known contaminants and likely risk drivers at
OU-2C are the following:

• Soil: VOCs, SVOCs, PAHs, PCBs, TPH, and metals

• Groundwater:: VOCs, SVOCs, PAHs, pesticides, TPH, and metals
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Section 3
"=" SCOPEOF WORK

The fieldwork planned for OU-2C includes the following general activities:

• advancing direct-push shallow soil borings

• collecting soil samples

• collecting discrete groundwater samples

• collecting soil gas samples

• installing monitoring wells

• collecting monitoring well groundwater samples

• installing piezometers

• performing aquifer testing

Fieldwork activities may be conducted in roadways close to vehicular traffic and within buildings.

3.1 TASK SUMMARY
The following specific tasks will be performed at OU-2C.

• collection and analysis of soil samples from two depth intervals (between the
surface and top of the water table) at up to 100 direct-push sampling locations

• collection and analysis of soil samples from three depth intervals (between the
surface and top of the water table) at up to 97 direct-push sampling locations,
including an estimated 44 step-out sampling locations

• collection and analysis of soil samples from four depth intervals at 8 direct-push
sampling locations

• collection and analysis of discrete groundwater samples at one depth interval
(10 to 15 feet bgs from 7 direct-push sampling locations (of the 205 total direct-
push sampling locations described above)

• collection and analysis of discrete groundwater samples at two depth intervals
(10 to 15 feet bgs and 25 to 30 feet bgs) from 34 direct-push sampling locations
(of the 205 total direct-push sampling locations described above)

• collection and analysis of a discrete groundwater sample at one depth interval
(4 to 8 feet bgs) from two direct-push sampling locations, and at two depth
intervals (10 to 15 feet bgs and 25 to 30 feet bgs) from two direct-push sampling
locations

• collection and analysis of discrete groundwater samples at two depth intervals
(10 to 15feet bgs and 25 to 30 feet bgs) from 10 direct-push step-out sampling
locations

• collection and analysis of subslab soil gas samples from 100 locations beneath
Building 5

• installation of up to 15 groundwater monitoring wells
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• collection and geotechnical analysis of soil samples from one depth interval
(10 to 15 feet bgs, 25 to 30 feet bgs, or 60 to 70 feet bgs) at 6 of the 15
groundwater monitoring well locations

• collection and analysis of groundwater samples from up to 15 new and up to
14 existing groundwater monitoring wells

• installation of up to eight piezometers or piezometer pairs for aquifer testing

3.2 PERIODOF EXECUTION
It is anticipated that fieldwork will be performed beginning in 2007.

3.3 PRINCIPAL SUBCONTRACTORS ON-SITE

Table 3-1 identifies CI_F_ANsubcontractors scheduled to perform field activities at OU-2C
that include utility clearance, land surveying, concrete cutting, soil gas sampling, monitoring
well installation, and waste disposal. Authorized field representatives for subcontractor
personnelare expected to be identified at least 10business days prior to initiating each field
activity.

Table 3-1
Subcontractors for RI Activities at OU-2C

Authorized Field
Field Activity Subcontractor Representative Telephone

Land survey Kier & Wright Robert guiz (925) 249-6555

Geophysical utility clearance Advanced Geological Services Bob Mundt (800) 250-3402

Concrete cutting Precision Sampling, Inc. Mike Fraser (510) 237-4575

Environmental Support
Technologies Kevin Ardahl (949) 679-9500

Gregg Drilling & Testing, Inc Chris Christensen (925) 313-5800

Soil gas sampling Environmental Support Kevin Ardahl (949) 679-9500
Technologies

Direct-push drilling services Precision Sampling, Inc. Mike Fraser (510) 237-4575

Monitoring well installation Gregg Drilling & Testing, Inc. Chris Christensen (925) 313-5800

Monitoring well sampling Blaine Tech Services, Inc. William Jones (408) 573-0555

IDW disposal NRC Environmental Services Rich Lodge (510) 749-1390

Radiological monitoring New World Technology Robert Evans (720) 260-3033

Acronyms/Abbreviations:
IDW- investigation-derivedwaste
OU- operableunit
RI- remedialinvestigation

V
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ORGANIZATION AND RESPONSIBILITIES

Table 4-1 identifies personnel responsible for fieldwork. Table 4-2 provides additional contact
information.

Table 4-1
Responsible Personnel for the Site

After Hours
Title Name Daytime Telephone Telephone

ProjectManager JanetArgyres (415) 768-9917 (510) 889-6070

ContractTaskOrder Leader Eric Johansen (619) 744-3091 (905) 331-1857

Field Coordinator Robert Schilling (310) 308-6343 (310) 308-6343

Field GeologistSupervisor CathieStumpenhaus (415) 768-4248 (650)921-1419

Site Safety andHealth Representative StephenQuayle (510) 715-7941 (510) 865-1814

Safety and HealthManager AnilDharmapal (7.60)484-6520 (760) 484-6520

RadiologicalControl Technician RobertEvans (720) 260-3033

RadiologicalMonitoring SupportProject WilliamHaney (419) 855-4640 Cell (419) 297-3132
Mana[ger

Table 4-2
Additional Contact Information

Main Contact/
Entity Address Telephone Facsimile Project Manager

Bechtel 1230ColumbiaStreet,Suite 400 (619) 687-3091 (6119)687-8787 Eric Johansen (CTOL)
Environmental,Inc. San Diego,CA 92101-8502

or
45 Fremont Street or

San Francisco,CA 94105 Janet Argyres
(415) 768-9917 (415) 768-5128 (Project Manager)

Brown and Caldwell 9665 ChesapeakeDrive, Snite201 (858)514-8822 (858)514-8833 VijayBedi
San Diego,CA 92123

Kleinfelder 5015Shoreham Place (858) 320-2000 (858) 320-2001 John Moossazadeh
SanDiego, CA92122-5926

DeanRyan 350South Grand Avenue (213) 687-1130 (213) 687-1139 Wanda Martinez
Consultantsand Suite3920

Designers,Inc. Los Angeles,CA 90071

BRAC Program 1455Frazee Road, Suite 900 (619) 532-0945 (619) 532-0940 Mary Parker
ManagementOffice San Diego,CA 92108-4310
West

Navy ROICC 2450SaratogaStreet,Suite 200 (510) 749-5940 (510) 749-5949 Gregory Grace
San Francisco Alameda,CA 94501-7545

Bay Area

(tablecontinues)
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Table 4-2 (continued)

Main Contact/

Entity Address Telephone Facsimile Project Manager

DoDBRACProgram 410 Palm Avenue,B-1 Suite 161 (415)743-4713 (415)743-4700 DougDeLong
ManagementOffice (TreasureIsland)

San Franci,_o, CA 94130-1806

Navy RASO NWS P.O.Drawer260 (757) 887-4692 (757) 256-1414 Matthew Slack
Building l_r/1
Yorktown,VA 23691-0260

Acronyms/Abbreviations:
BRAC- BaseRealignmentandClosure
CTOL- ContractTaskOrderLeader
DoD- DepartmentofDefense
PASO- RadiologicalAffairsSupportOffice
ROICC- ResidentOfficerinChargeofConstruction
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Section 5
HAZARD IDENTIFICATION

This section discusses hazard assessment and significant hazards associated with the work
proposed to complete the supplemental remedial investigation at OU-2C.

5.1 HAZARDASSESSMENT
Table 5-1 identifies potential job hazards that may be encountered during the fieldwork at
OU-2C based on field conditions and activities. Section 6 presents a job-hazard analysis
and a multiple-site hazard assessment. Significant hazards identified during the job
hazard analysis are described in Section 5.2. Table 5-2 lists chemicals suspected or
determined to be present at the site.

5.2 SIGNIFICANT HAZARDS

Significant hazards identified during the job-hazard analysis include hazards associated
with heavy equipment/drilling, fire and explosion, manual materials handling, and
working near vehicular traffic (Table 5-1).

Separate activity hazard analyses will be developed prior to the CTO field readiness
review. The activity hazard analyses will summarize in a sequential manner the principal
steps of an activity and the associated safety and health hazards, recommended controls,
equipment, and inspection requirements.
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Table 5-1 _F
Job Hazard Identification

General

Risk or Hazard Evaluation Compensatory Measures

Substances identified without All substances identified have Frequent exposure monitoring will be
OSHA, ACGIH, NIOSH, or exposure limits, conducted. Respiratoryprotection
otherrecognizedexposure limit,,; will be readily available on-site.

Unidentified substances or Unidentified substances may be Frequentmonitoringwill be
uncontrolleddumping of present in subsurface areas, conducted using direct
objects on-site instrumentation.

Substances that may be Some organics may be skin- AppropriatePPE and skin protection
skin-absorbed absorbed, will be used during sampling.

Substances for which skin is the PCBs may be present at some Appropriate PPE and skin protection
principal target organ sampling locations, will be used during sampling.

Fire hazard Risk of fire is minimal. Fire extinguishers will be present on
all site vehicles and heavy equipment.
Dry brush will be cleared fromsite
operations.

Radioactivity Radiation hazards (radium-226) Appropriate PPE with skin protection
may be present at OU-2C. will be used during sampling, as

necessary.

Regulated carcinogens Benzene and other recognized-but- Monitoring will be done withdirect-
unregulated carcinogens are reading instrumentation; screening
potentially present, devices and respiratory protection will

be available.

VOCs, SVOCs, PAHs, These analytes are expected in some Appropriate PPE will be used during
pesticides, PCBs, TPH, and soil and groundwater at the site. sampling. Respiratory protection will
metals be readily available on-site.

Heat stress This hazard may be present, Personnel will be encouraged to
particularly when wearing PPE. increase fluid intake and implement a

work/rest regimen; worker core
temperature will be monitored.

Buried objects and underground This hazard may be present. Plans will be checked; underground
utility lines utility survey will be performed.

Solar radiation Outdoor work presents this hazard. Personnel will be encouraged to use
sunscreen or covering clothing.

Noise in excess of 85 dBA This hazard may be present during A hearing conservation program and
drilling operations, hearing protection will be used.

Nip-and-pinch points This hazard is expected with heavy Guards will be used when possible
equipment, and as required; operators will be

requested to identify these points prior
to work.

(tablecontinues)
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Table5-1 (continued)

General

Risk or Hazard Evaluation CompensatoryMeasures

Rotating equipment This hazard is present during Although some PPE may be loose-
(e.g., drilling or concrete coring drilling operations or concrete fitting, excessively loose clothing will
operations) coring, not be permitted. At least two people

must be present when the drill fig is
operating. At no time will anyone be
allowed to operate a drill rig alone.
Drill rigs shall be equip# with two
easily accessible emergency shutdown
devices (switches), one for the driller
and one for the driller's helper.

Manual material handling This hazard is possible when Training will be given in proper
moving sample coolers, bags of lifting techniques (including use of a
cement, and items on the ground, helper) when lifting heavy objects.

Slip, trips, and falls This hazard is possible with C._xxihousekeeping practices will be
equipment and materials placed on employed.
ground.

Cuts, contusions, and This hazard is possible from using Lockoufftagout practices, machine
electrocutions energized equipment, improper guarding, and safe operating practices

use of equipment, no machine will be used.

guarding, etc.

Traffic This hazard may be present. Traffic control will be required on or
at edges of roadways.

Unlawful behavior Fieldwork will be conducted at a When personnel are on the site, at
non-operational facility open to the least two workers will be present
public. Violent situations, although ("buddy" system). A field cell phone
unlikely, may present themselves, will be available at each sampling

location at all times.

Debris piles within buildings This hazard is present in some of the Locate borings away from debris
buildings being investigated, piles. Clearly mark out main debris

areas on a map to prevent slip, trip,
and fall hazards.

Darkened work areas within This hazard is present within some Provide lighting using generators
abandoned buildings of the buildings. (located in a dry, well-ventilated area)

and using extension cords equipped
with GFCI. Also, individual
flashlights will be made available for
all workers.

(table continues)
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Table 5-1 (continued)

General
Risk or Hazard Evaluation Compensatory Measures

Six-phaseheatingremediation The operationof the six-phase Coordinationwith the remediation
system remediationsystemhas thepotential contractorwill be requiredandan

to energize subsurfaceutilities, assessmentof the potentialhazards
undergroundpipes, and other metal associated withthis programwill be
structureswithintheradiusof performedby the Bechtel Healthand
influenceof the remediationsystem. Safety Manager,who will determine

the appropriateprecautionsto be used.

Pondingof waterwithin This hazardmaybe presentwithin Locateborings away from ponded
abandonedbuildings some of the buildings, areas. Ensure that electrical

equipment is safely protected when
working close to ponded areas.

Acronyms/Abbreviations:
ACGIH - AmericanConferenceof GovernmentalIndustrialHygienists
dBA - decibelsmeasuredon the A-weightedscale
GFCI - ground-faultcircuitinterruptor
NIOSH - NationalInstitutefor OccupationalSafety and Health
OSHA - OccupationalSafety and HealthAdministration
OU - operableunit
PAH - polynucleararomatichydrocarbon
PCB - polychlodnatedbiphenyl
PPE - personalprotectiveequipment
SVOC - semivolatileorganiccompound
TPH - totalpetroleumhydrocarbons
VOC - volatileorganiccompound
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Table 5-2
Chemicals Suspected or Determined To Be Present at OU-2C

Chemical Class Analytes

VOCs acetone, benzene, bromodichloromethane, carbon tetrachloride,
chloroethane, chloroform, 1,4-dichlorobenzene, 1,1-dichloroethane,
1,2-dichloroethane, 1,1-dichloroethene, cis- 1,2-dichloroethene,
trans-1,2-dichloroethene, 1,2-dichloropropane, isopropylbenzene,
methylene chloride, sec-butylbenzene, tetrachloroethene,
l,l,l-trichloroethane, trichloroethene, 1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, vinyl chloride, xylene (total)

SVOCs and PAl-Is benzo(k)fluoranthene, benzo(a)pyrene-equivalent,
bis(2-chloroethyl)ether, bis(2-ethylhexyl)phthalate, carbazole,
dibenzofuran, naphthalene, 2,2-oxybis(l-chloropropane)

Pesticides aldrin,beta-benzene hexachloride

PCBs Aroclor 1254 and Aroclor 1260

TPH gasoline, diesel, jet fuel, motor oil, and organic lead

Metals aluminum, antimony, arsenic, barium, cadmium, total chromium,
hexavalent chromium, iron, lead, manganese, nickel, thallium,
vanadium, zinc

Acronyms/Abbreviations:
OU - operableunit
PAH - polynucleararomatichydrocarbon
PCB - polychlorinatedbiphenyl
SVOC - semivolatileorganiccompound
TPH - totalpetroleumhydrocarbons
VOC - volatileorganiccompound
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Section 6

HAZARD ANALYSIS

This section presents a hazard analysis and details the physical/industrial and chemical hazards
identified or potentially present at Alameda Point during field activities. This section also
provides a task-specific analysis of hazards encountered and/or associated with the work to be
performed. Table 6-1 presents an analysis of industrial hazards by task.

6.1 RISK ANALYSIS

Field activities will produce low to medium hazards to the field crew, according to
standards outlined in Program Procedure Safety and Health (PP SH) 5.1.2, Safe Work
Operation Process (BNI 2004). Direct-push sampling, hollow-stem auger drilling, and
working near roadways are considered medium hazards.

6.2 PHYSICAL HAZARDS

Physical hazards associated with field activities include noise, heavy equipment
operation, falling, slipping, tripping, manual lifting, vehicle traffic, fire and/or explosion
hazards, electrocution, and heat stress. The Program Safety and Health Plan (Revision 2)
(BNI 1997) details 1Lhesesubjects. The following subsections address categories of
physical hazards specific to field activities at OU-2C.

6.2.1 Construction Noise

Use of heavy equipment during direct-push sampling and hollow-stem auger drilling, and
monitoring well installation and sampling activities can present a high noise exposure to
personnel within the immediate area. Working near a direct-push sampling or hollow-
stem auger rig can subject workers to noise exposure in excess of allowable limits.
Personnel who do not need to be near loud equipment will be required to stay away to
minimize exposure. Personnel who operate or must work next to the direct-push
sampling or hollow-stem auger rig will be required to wear hearing protection. Heating
protection will be mandatory when the noise level reaches or exceeds 85 decibels
measured on the A-weighted scale as an 8-hour, time-weighted average. Excessive noise
areas will be established as controlled zones and will have warning signs posted. Only
persons with proper heating protection will be allowed into these areas.

6.2.2 Rotating Equipment

Drilling or concrete-coring operations provide the potential for serious injury. Personal
articles that could be entangled in rotating equipment, such as loose clothing, excessively
loose-fitting Tyvek suits, jewelry, loose long hair, etc., will not be permitted near rotating
equipment (e.g., drill rigs, concrete corers). Rotary drill rigs will be equipped with a
guard or barricade around the drill string to prevent the drilling crew or field staff from
coming into contact with the drill string during operations. In addition, the drill rigs will
be equipped with two easily accessible emergency shutdown devices (switches), one for
the driller and one for the driller's helper.
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Table 6-1 '_d
Industrial Hazard Analysis

Estimated
Task Task Duration Hazards Controls

Mobilizationand setup I week Vehicle operation Safety rule training,
Materials handling inspection
Lifting
Pinchpoints

Landandgeophysical utility 1week Vehicle operation Safety ruletraining,
surveys Materialshandling inspection

Lifting
Pinchpoints

Soil anddiscrete groundwater 4 weeks Rotatingequipment Safety rule training,site
samplingusing adirect-push Lifting control,emergency
method(includingconcrete Pinch points shutdowndevices,
coring to access subsurface Heat stress (particularly decontaminationprotocols,
media) whenwearingPPE) PPE, respirators,air

Chemical exposure monitoring
Radioactivity exposure

Monitoring well and 5 weeks Rotating equipment Safety rule training, site
piezometer installation using a Lifting control, auger guards and
hollow-stem auger method Pinch points emergency shutdown

Monitoring well development, Heat stress devices, decontamination
sampling, and testing Chemical exposure protocols, PPE, respirators,

air monitoring

Soil gas sampling (including 3 weeks Rotating equipment Safety rule training, site
concrete coring to access Lifting control, emergency
subsurface media) Pinch points shutdown devices,

Heat stress decontamination protocols,
Chemical exposure PPE, respirators, air

monitoring

Decontamination of equipment Daily Chemical exposure Safety rule training,
Steam and hot water site control,
Chemical cleaners decontamination protocols,

PPE, respirators,
air monitoring

Demobilization and cleanup 1 week Vehicle operation Safety rule training,
Materials handling inspection
Lifting
Pinch points

Acronym/AbbreviaUon:
PPE- personalprotectiveequipment
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6.2.3 Vehicle and Heavy Equipment Operation
Field activities will include the operation of support vehicles. Therefore, personnel may
be required to work on or near mechanical, pneumatic, hydraulic, or electrical equipment.
Subcontractor operations involving these types of equipment must meet the safety and
health specifications as set forth in United States Army Corps of Engineers Safety and
Health Requirements guidance (USACE 2003) and state and federal Occupational Safety
and Health Administration (OSHA) regulations.

6.2.4 Falling,Slipping,and Tripping
Work-zone surfaces will be maintained in a neat and orderly state to avoid trip hazards.
Tools and materials will not be left randomly on surfaces when not in direct use. The
drilling crew supervisor will assure that the work around each sampling location is
maintained in an orderly state. Plastic sheeting that can create a slip hazard will not be
laid down in areas where foot traffic is expected. All liquids will be containerized, and
spills will be cleaned up immediately or clearly marked with caution tape. Fall protection
will be required for personnel climbing more than 6 feet above the ground.

6.2.5 Work NearRoadways
Field activities may be conducted on roadways. Field activities will be planned and
conducted to minimize safety hazards to field personnel and the public, and to minimize
inconvenience to the traveling public.

Employees performing traffic control will wear orange garments in the daytime and
reflectorized garments after dusk, although work at night is not anticipated at this time.
Work near roadways will be halted during periods of heavy rainfall. Warning signs,
cones, and/or pylons will be used in work zones. A safe distance will be maintained
throughout the work area where pedestrian and bicycle traffic exists. Advance warning
signs will be placed to warn oncoming traffic. Flagmen will be used to direct traffic in
situations where one lane of traffic is impeded.

At the beginning of each field day, the SSHR will review and discuss potential hazards,
safety requirements, general roadway safety, and site-specific roadway safety with the
field sampling crew.

At the completion of field activities on roadways, field personnel will restore the area to
satisfactory condition. All dirt, dust, and debris will be removed from the area at the end
of each day and at the end of the job.

6.2.6 Heat Stress
Heat stress is a health consideration at Alameda Point, particularly when workers wear
personal protective equipment (PPE) for extended periods of time. This can result in
health effects ranging from transient heat fatigue to serious illness. Heat stress is caused
by a number of interacting factors, including environmental conditions, clothing,

_€ workload, and the individual characteristics of the worker. Reduced work tolerance and
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the increased risk of excessive heat stress is directly influenced by the amount and type of
PPE worn. PPE adds weight and bulk, severely reduces the body's access to normal heat
exchange mechanisms, and increases energy expenditure.

Weather conditions characterized by high temperatures and low humidity, combined with
wearing PPE, aggravate heat-stress problems. Standard measures, including designating
a shaded rest area, taking frequent rest breaks, and performing heat-stress monitoring of
workers, will be used to minimize heat stress. Water and fluids containing electrolytes
will be available at the work site to replenish body fluids.

The SSHR will observe workers for heat-stress symptoms and record observations.
Symptoms of heat stress include profuse sweating, headache, skin flushing, dizziness,
confusion, and rapid heart rate. Body core temperature will be monitored when
conditions warrant. Workers exhibiting a body core temperature of 100.4 °F or greater
(measured at the eardrum) will be removed to a cooler area or activity until body core
temperature returns to below 99 °F. Heat-stress action levels and frequency of core
temperature monitoring are discussed in Section 10.

If persons exhibiting heat-stress symptoms are not treated, the condition can elevate to
heat stroke. Heat stroke is typically manifested by hot, dry skin with a body core

temperature of 104 °F or greater. Heat stroke can be fatal if treatment is delayed. If a
person shows signs of heat stroke, his/her core temperature will immediately be reduced
by using cold packs, or cold water wipes. The heat-stroke victim will be transported to a
professional medical facility while the core temperature is being reduced or immediately
afterwards.

During summer, workers must wear covering clothing or sunblock to minimize the
harmful effects of the sun's rays on the skin, especially where a shaded area is not readily
available.

Proper training and preventive measures will help avert serious illness and loss of work
productivity. Preventing heat stress is particularly important because once someone
suffers from heat stroke or heat exhaustion, that person may be predisposed to additional
heat injuries. To prevent heat stress, the following steps may be taken by the SSHR.

• Adjust/modifyworkschedules.

• Provideshadeduringrestperiods.

• Maintainworkers'bodyfluids at normallevels.

• Encourageworkersto maintainan optimallevelof physicalfitness.

• Providecoolingdevicesto aid naturalbody heatexchange.

• Trainpersonnelto recognizeand treat heat stress.

The field team will be properly trained to recognize the signs and symptoms of heat
stress. Topics will include heat rash, heat cramps, heat exhaustion, and heat stroke.
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6.2.7 Energized Equipmentand Electrocution
Available Navy, Alameda Point, and City of Alameda utility maps will be reviewed
before fieldwork begins. Underground utility clearance will be completed before
subsurface investigation activities are begun. Furthermore, a hand auger will be
advanced 4 to 5 feet bgs in each borehole to check manually for obstructions. Overhead
utility lines and obstructions will also be checked.

6.2.8 Debris Piles Within Buildings
Debris areas are present in some of the buildings being investigated. Borehole locations
will be selected at a sufficient distance from debris. Also, debris areas will be clearly
identified with caution tape and marked on available site investigation maps to prevent
accidents, slips, trips, and falls.

In the event that investigative activities need to be conducted within debris areas, the
stockpiled soils and debris will be first scanned for site contaminants using the available
field screening tools. Debris management will then be the task of an outside contractor
prior to startup of downhole activities.

6.2.9 DarkenedWorkAreasWithinAbandonedBuildings
Site investigative activities will not be prepared in darkened or poorly lit areas.
Temporary lighting using flood lights connected via GFCI-equipped extension cords to
portable generators located in dry, well-ventilated areas will be used to address this
hazard.

6.2.10 Six-Phase Heating Remediation System
The operation of the six-phase remediation system has the potential to energize
subsurface utilities, underground pipes, and other metal structures within the radius of
influence of the remediation system. Coordination with the remediation contractor will
be required and an assessment of the potential hazards associated with this program will
be performed by the BEI Health and Safety Manager, who will determine the appropriate
precautions to be used.

6.2.11 Pondingof WaterWithinAbandonedBuildings
Borings will be located away from areas of ponding. All protective measures will be
taken to ensure that electrical equipment is safely protected when working close to
ponded areas. Extension cords used to provide temporary lighting will not be placed in
ponded areas.

6.3 RADIATION HAZARDS

The following subsections discuss the radiation hazards associated with the fieldwork at
the site. A comprehensive discussion of radiation hazards is presented below.
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6.3.1 Ionizing Radiation
Ionizing radiation arises from nuclear isotopic sources such as radiography cameras and
radium devices (buttons, plaques, and needles) and from energized sources such as X-ray
machines, accelerators, and high-voltage equipment. Information presented in a
Radiological Closeout Survey Report (TtEMI 2001) demonstrated that no significant
radioactive contamination remained inside Buildings 5 and 400. Also, as reported in a
May 2002 AM, the NTCRA removed materials contaminated with radium-226 from
storm drain lines and manholes at IR Site 5 (NAVFAC 2002). However, an abandoned
contaminated storm drain line still remains beneath Building 5. There are currently no
accurate drawings for these lines. BEI will review stormwater/sewer drainline maps of
the Building 5 area at the Alameda County Department of Public Works in order to
clearly map the affected area. In addition, geophysical surveys will be completed in the
areas of concern. BEI will make a best effort to avoid the likely locations of the missing
drain lines. The radiological monitoring for alpha, beta, and gamma radiations to be
performed during site investigation activities is primarily for safety and health purposes
and to confirm the absence of significant contamination at the site.

Radiological control protocols will be implemented to support the planned RI field
activities at OU-2C. These protocols are intended to protect the health and safety of
workers, the general public, and the environment to minimize the Navy's liability for
risks associated with radioactive contaminants. The Radiological Work Instruction,

Attachment H to the Work Plan, will be followed.
Based on process knowledge, site history, and previous sampling results, there is a
possibility that the sampling activities planned for this site may involve worker
encounters with radiological contaminants, primarily radium. Specifically, wastes carried
through the abandoned storm drain line coming from Building 5 contained radium as a
contaminant. The RI sampling and presampling location clearance process is designed to
avoid intercepting these drain lines. However, leaching or leakage from the pipes may
have contaminated nearby soil and possibly groundwater.

The possible radiological contaminants might contaminate equipment and materials that
contact the potentially impacted soil. To avoid the risk of contaminating personnel, a
trained SSHR will vigorously perform radiological measurements on equipment,
materials, samples, and sample containers. Surfaces that directly contact potentially
contaminated material will be periodically surveyed during the work process for
contamination. If these surfaces do not become contaminated during the work process,
inaccessible surfaces are unlikely to become contaminated.

If radioactive contamination is reported above background (three standard deviations above
background) during a sampling activity, then that activity will stop at that impacted
location and the Radiological Affairs Support Office (RASO) will be notified immediately.
Decontamination of equipment and materials will not be performed without approval by
RASO. A subcontractor with a radioactive materials license will be engaged to perform the
radiological survey and potential materials management functions. Any potentially
contaminated equipment retained for reuse will be decontaminated to below limits
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established by the Nuclear Regulatory Commission (NRC) in Regulatory Guide 1.86. If
personnel are contaminated, they will be decontaminated to as low a level as possible
under the direct supervision of a radiological controls technician. To ensure that
appropriate screening protocols are followed, all surveys and analyses will be performed
by, or under the direct supervision of, a certified professional (discussed below).

Determination of significant difference from background using a three sigma difference
is a multi-part process. Selection of the reference area is the first and most fundamental
part of this process. As there is no reference area with similar underlying soils and
construction details specifically identified at OU-2C, the staging area for the equipment
will be the first-order reference area.

One-minute background counts for both contamination survey instrument types (e.g.,
Scintillation) will be conducted at the staging area, and the values recorded. A three-
sigma value for each instrument will be calculated by deriving the square root of the
number of counts and dividing by the time in minutes. This value will be multiplied by
three to determine the three-sigma value. This approach is based on the assumption that
the background is normally distributed.

At the work location, a 10-minute count will be conducted and recorded for each

instrument type. The purpose of this count is to determine whether the subsurface and
construction change the background significantly. If the values are not significantly
different, the three-sigma values from the staging area will be used. If the values are
significantly different, a survey will be performed of the working area to determine
whether the difference is a characteristic only of a small area or is typical of the entire
area. An area with background similar to the work area will be selected and the
background and three-sigma value will be calculated as described above.

Because the radiological field controls are so stringent, there would be no reasonable
possibility of airborne contamination or significant dose to the workers. However,
measurements will be taken with a low-dose rate meter (e.g., microREM meter)
intermittently throughout the sampling process to ensure that the dose rate is below twice
the background dose rate. This procedure will ensure that no member of the crew could
exceed the NRC limit for dose to "members of the public," i.e., nonradiation workers.

Any waste generated during this activity, including investigation-derived waste (IDW)
(e.g., gloves, Tyvek, soil, water, decontamination equipment, materials, or liquids), that is
above the radiological release limits will be contained in an appropriately labeled
container(s) and controlled until disposal is arranged. The waste package label will
contain the maximum contamination value of each type of radiation detected and
assumed to be contaminanted. A subcontractor with a radioactive materials license will be

engaged to perform the radiological survey and potential materials management functions.
The IDW generated during this activity will be analyzed for potential contaminants using
licensed laboratories. The RASO must be contacted at the time of the determination and
shall arrange for appropriate disposal.
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6.3.1.1 DOSE AND CONTAMINATION LIMITS

The radiological dose limit for a member of the public, which includes any individual not
trained and monitoredas a radiationworker,is 100millirems(mrem)per calendaryear.
When this value is divided by a nominal 2,000-hour work year, a value of 0.050 mrem
per hour (50 microrems per hour) is derived. This rate is easily monitored by instruments
designed for this range. If the average measurement is below 50 microrems per hour, the
NRC limit is maintained. However, for thoroughness, if any measurement at a location
exceeds twice the background dose rate, all activities will stop at that location. If
elevated exposure readings and/or contamination are identified, work will stop in the area
of the suspected contamination, and RASO will be notified.

The radiological contamination limits established for unrestricted release or reuse of
equipment and materials from a radiologically controlled area are established in NRC
Regulatory Guide 1.86 (Table 6-2).

Table 6-2

Regulatory Guide 1.86 Radiological Release Limits

Release Limits (Fixed) b,c Release Limits (Removable) b,d
Radiation Type a (dpm per 100 cmz) (dpm per 100 cm z)

U-nat, U-235, U-238, and 5,000 (a) 1,000

associated decay products

Transuranics, Ra-226, Ra-228, 100 20 V
Th-230, Th-228, Pa-231, Ac-
227, 1-125, 1-129

Th-nat, Th-232, Sr-90, 1,0(X) 200
Ra-223, Ra-224, U-232,, I-126,
1-131, 1-133

Beta-gamma emitters 5,000 1,000
(nuclides with decay modes
other than alpha emission or
spontaneous fission) except
Sr-90 and others noted above

Notes:
a wheresurfacecontaminationby bothalpha-andbeta-gamma-emit'dngnuclidesexists,thelimits

establishedforalpha-andbeta-gamma-emiffingnuclidesshouldbe appliedindependentlyb
as usedinthis table,dpmmeansthe rateofemissionby radioactivematerialas determinedby
correctingthe countsperminuteobservedby an appropriatedetectorbybackground,efficiency,
and geometricfactorsassociatedwiththe instrumentation

c measurementsofaveragecontaminantsshouldnotbe averagedovermorethan 1 square
meter;,forobjectsoflesssurfacearea,an averageshouldbederivedforeachsuch object

d the amountof removableradioactivematerialper 100cm"of surfacearea shouldbe determined
bywipingthatarea withdryfilterorsoftabsorbentpaper,applyingmoderatepressure,and
assessingthe amountof radioactivematerialon the wipewithan appropriateinstrumentof
knownefficiency;,when removablecontaminationonobjectsof lesssurfacearea isdetermined,
thepertinentlevelsshouldbe reducedproportionallyandtheentiresurfaceshouldbe wiped

Acron)/ms/Abbreviations:
cm-- square centimeters
dpm- disintegrationsper minute
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Radium-226, with a half-life of 1,602 years, is the principal isotope that is a contaminant
of potential concern. Therefore, all detectable alpha contamination will be considered as
possible radium-226 contamination.

The limiting radiological release limits for equipment and materials are
100disintegrations per minute (dpm)/100 square centimeters (cm2) fixed, and
20 dprn/100 cm2 removable for alpha radiation; and 5,000 dpm/100 cm2 fixed, and
1,000 dprn/100 cm2 removable for beta-gamma radiation. While these are absolute
limits, in practice, every effort will be made to reduce any contamination to levels below
detection limits.

6.3.1.2 AREA MONITORING

Area monitoring consists of measuring radiological conditions in an area to determine its
status prior to conducting intrusive activities. It also includes taking periodic low-range
dose measurements and conducting contamination surveys during intrusive activities to
detect any changes resulting from ongoing work. Because radiological contamination
surveys are the most sensitive indicators of changes in the environment, they will be
performed frequently to detect even minor changes. During sampling activities that bring
material and/or liquids to the surface, this monitoring will be performed continuously.

Area monitoring will be performed in accordance with the specifications established and
discussed in Section 6.1.3.6, Instrumentation. Note that all alpha measurements must be

performed within 0.25 inches of the surface measured. Contact will be avoided to
prevent contamination of the instrument or probe face damage.

6.3.1.3 AIR MONITORING

Use of the radiological contamination limits for release from the site as operational
control limits will limit the possibility of any measurable airborne contamination. Air
monitoring protocols will be evaluated upon the identification of higher levels of
contamination.

6.3.1.4 PERSONNEL MONITORING

It is unlikely that any individual would receive a measurable dose of radiation from
radiological contaminants, given the operational controls in place in the absence of a
significant incident. Therefore, personnel external dosimetry, personal air samplers, and
other personal measurements will not be used. However, every individual who enters the
work area will be monitored periodically for radiological contamination during
performance of the work and each time that the individual leaves the work area. The
hands and feet of individuals will be monitored periodically, and a whole-body survey
will be performed with the alpha-scintillation probe whenever personnel exit the area.
Since contamination is possible but not expected, it is not necessary at the present time to
make the area radiologically controlled. Changes to the protocol will be initiated and
RASO notified if contamination is detected and the decision is made to make the area
radiologically controlled.
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6.3.1.5 EQUIPMENT RELEASE

Every item of equipment and material that comes into contact with subsurface materials
and/or liquids will be monitored for radiological contamination. Equipment and material
that are detectably contaminated will be decontaminated or disposed of following
changes to the work instruction (NWT 2007) and approval by RASO. No item of
equipment with contamination levels above the release limits will leave the site unless it
is controlled as radioactive material or as radioactive waste.

Equipment and material release surveys will consist of radiological surveys of accessible
surfaces for fixed contamination and smear surveys for removable contamination. These
surveys will be performed in accordance with the specifications listed in Table 1,
note "d."

If radioactive material is detected above background levels, the total and removable
activities will be determinedaccording to the specifications of NRC Regulatory Guide
1.86, anddocumentedon a survey record.

6.3.1.6 DOCUMENTATION

All surveys performed must be documented using a level of documentation
commensurate with the impact of the information. As a minimum, the surveys and the
results must be documented in a controlled field logbook. For surveys where
contamination is found, a separate survey sheet must be generated and signed. Signals
indistinguishable from background may be recorded as such.

Survey documentation may include the following information:

• dateand timeof survey(s)

• individualperformingsurvey

• instrumentsused(includingserialnumbers)

• calibrationdatesof instrumentsused

• efficiencyinformationforinstrumentsused

• backgroundradiationinformation

• items,individuals,and/orareassurveyed(includingdrawingsor maps)

• locationsofremovablecontaminationsmears

• resultsof the survey(s)(fixedand removablecontamination,countand dose
rates)

• a signatureanddate

6.3.2 SolarRadiation
During summer, workers must wear covering clothing or sunblock to minimize the harmful
effects of the sun's rays on the skin, especially where a shaded area is not readily available.
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6.4 INDUSTRIALHAZARDS

Program activities at OU-2C may expose personnel to various industrial hazards. The
following subsections present a summary of the expected common industrial hazards.
Note that description of confined space entry below is included as a reminder only; no
confined space entry will be conducted during this investigation. Sampling of storm
sewer locations (confined spaces) will be conducted with tools lowered into the sewer.
Members of the field team will not enter the storm sewer.

6.4.1 Underground and Overhead Utilities
Since buried underground utilities may be present near proposed sampling locations, a
search using specialized cable-detection equipment will be conducted prior to intrusive
activities. In addition, a hand auger will be advanced 4 to 5 feet bgs at all locations
before mechanically intrusive equipment is used. Overhead utility lines and obstructions
will also be checked.

6.4.2 ConfinedSpaceEntry
Entry into confined spaces presents a serious riskof exposure to significant safety or health
hazards. No section of confined space is entered if sampling and/or visual inspection can
be performed outside the space. On all Navy CLEAN projects, all confined space entry
must be planned and executed in accordance with CLEAN PP SH 5.1.3, Confined Space

_' Entries. Tunnels considered "permit-required confined spaces" require the use of all
aspects of CLEAN PP SH 5.1.3 and Title 29 Code of Federal Regulations (CFR)
Section 1910.146. Employees associated with this work receive training in accordance
with 29 CFR 1910.146. Training is required for entrants, attendants, entry supervisors, gas
monitors, and rescue personnel.

All spaces must be tested prior to entry in accordance with PP SH 5.1.3. Atmospheric
testing includes oxygen content, flammability limit, hydrogen sulfide, and toxic gases
using photoionization detectors or flame ionization detectors and/or detector tubes.

No confined space entry will be conducted during the fieldwork for OU-2C.

6.5 CHEMICAL HAZARDS

Table 6-3 presents a list of selected contaminants suspected to be present in soil and
groundwater during field activities. The toxicological properties of each selected
contaminant are also described in the table.

6.6 BIOLOGICAL HAZARDS

The SSHR will screen the area for biological hazards during the initial site visit and will
discuss any problems with base personnel during the pre-work preview. Multiple
biological hazards are present at the site. The most common hazards anticipated are
discussed below.
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-o Table 6-3
m Toxicological Properties of Selected Chemical Compounds Suspected To Be Presenta.b,c
(D
o

Sampling Method Exposure
Chemical Exposure Limits Target Organs Symptoms and/or Media Routes

Volatile Organic Compounds

acetone AL: NE CNS, skin, eyes, Irritated eyes, nose, throat; headache, Charcoal tube Inhalation,
PEL: 1,000 ppm respiratory system dizziness, CNS depression, dermatitis, ingestion, contact

STEL: 1,000 ppm
TLV: 750 ppm

IDLH: 2,500 ppm

benzene AL: 0.5 ppm Blood, CNS, skin, Irritated eyes, skin,respiratory system; Charcoal tube Inhalation,
PEL: 1ppm bone marrow, eyes, giddiness; headache;nausea; staggering gait; skin absorption,

STEL: 2.5 ppm respiratory system fatigue; anorexia;dermatitis; bone marrow ingestion, contact
TLV: 0.5 ppm depressant; NIOSH considers a carcinogen.

IDLH: 500 ppm

carbon tetrachloride AL: NE Lungs, liver, kidneys, Irritated eyes, skin; CNS depression;nausea, Charcoal tube Inhalation,
PEL: i0 ppm eyes, CNS, skin, liver vomiting; liver,kidney damage; drowsiness, ingestion, contact

STEL: 10 ppm cancer in animals dizziness, incoordination
TLV: 5 ppm

IDLH: 200 ppm

chloroform AL: NE Liver, kidneys, heart, Irritated eyes, skin; CNS depression; mental Charcoal tube Inhalation,
PEL: 50 ppm eyes, skin, CNS dullness; anesthesia; fatigue; nausea; liver, ingestion,contact

STEL: NE kidney damage
TLV: 10 ppm

IDLH: 500 ppm

l,l-dichloroethane AL: NE Skin, liver, kidneys, Irritated skin; CNS depression; liver, kidney, Charcoal tube Inhalation,
PEL: 100 ppm lungs, CNS lung damage ingestion, contact

STEL: 250 ppm
TLV: 100 ppm

IDLH: NE

(tablecontinues)
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Table 6-3 (continued)

Sampling Method Exposure
Chemical Exposure Limits Target Organs Symptoms and/or Media Routes

Volatile Organic Compounds (continued)

1,2-dichloroethane AL: NE Eyes, skin, kidneys, Irritated eyes, corneal opacity; CNS Charcoaltube Inhalation, skin
(1,2-DCA) PEL: 50 ppm liver, CNS, CVS; depression; nausea;vomiting; dermatitis; absorption,
(ethylene dichloride) STEL: 100 ppm NIOSH considers a liver, kidney andcardiovascular damage ingestion, contact

TLV: 10ppm carcinogen;
IDLH: 50 ppm forestomach,

mammary gland, and
circulatory system
cancer in animals

1,2-dichloroethene AL: NE Eyes, respiratory Irritated eyes, respiratory system; CNS Charcoal tube Inhalation, skin
(1,2-DCE) PEL: 200 ppm system, NIOSH depression absorption,

STEL: NE considers a ingestion, contact
TLV: 200 ppm carcinogen

IDLH: 1,000 ppm

tetrachloroethene (PCE) AL: NE CNS, liver, kidneys, Irritated eyes, nose, throat; nausea; flushed Charcoal tube Inhalation,
PEL: 25 ppm eyes, skin, respiratory face, neck; vertigo,dizziness, skin absorption,

STEL: 100 ppm system incoordination;headache; sleepiness; skin ingestion, contact
TLV: 25 ppm redness; liver damage; liver tumors in

IDLH: 150 ppm animals; NIOSHconsiders a carcinogen

1,1,1-trichloroethane AL: NE Eyes, skin, CNS, Irritated eyes, skin; headache, lassitude, Charcoal tube Inhalation,
(TCA) PEL: 350 ppm CVS, liver CNS depression,Ix)orequilibrium; ingestion, contact
(methyl chloroform) STEL: 450 ppm dermatitis; cardiacarrhythmia; liver damage

TLV: 350 ppm
IDLH: 700 ppm

trichloroethene (TCE) AL: NE Eyes, respiratory Irritated eyes, skin; headaches; vertigo; Charcoal tube Inhalation,
PEL: 25 ppm system, liver, heart, vision disturbances;fatigue, giddiness, skin absorption,

STEL: 100 ppm CNS, skin tremors, nausea,vomiting; cardiac ingestion, contact
TLV: 50 ppm arrhythmia, liverinjury; liver and kidney

IDLH: 1,000 ppm cancer in animals

vinyl chloride AL: 0.5 ppm Respiratory system, Weakness; abdominalpain, GI bleeding; Charcoal tube Inhalation,
PEL: 1 ppm liver, lymphatic enlarged liver, livercancer; pallor or ingestion, contact

to STEL: NE system,CNS, blood; cyanosis of extremities;frostbite (liquid)
® TLV: 1 ppm (liver cancer)O

IDLH: NE
.=.1.

O3

(tableeonUnues)
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Table 6-3 (continued)
'lO

Sampling Method Exposure
Chemical Exposure Limits Target Organs Symptoms and/or Media Routes

--, Volatile Organic Compounds (continued)4_

xylene(s) AL: NE CNS, liver, kidneys, Irritatedeyes, skin,nose, throat;dizziness, Charcoal tube Inhalation,skin
PEL: 100 ppm skin,eyes, respiratory excitement,drowsiness,incoordination; absorption,

STEL: 150 ppm system,GI tract, staggeringgait;cornealvacuolation; ingestion, contact
TLV: 100 ppm blood anorexia,nausea,vomiting,abdominalpain;

IDLH: 900 ppm dermatitis

Semivolatile Organic Compounds and Polynuclear Aromatic Hydrocarbons

benzo(a)pyrene AL: NE Respiratorysystem, inflamed skin;bronchitis; lung,kidney, and Filter inhalation, contact
PEL: 0.2 mg/m3 skin, bladder, kidneys skin cancer

STEL: NE
TLV: NE

IDLH: 80 mg/m3

naphthalene AL: NE Eyes, skin, blood, Irritated eyes; headache; confusion; Charcoal filter Inhalation,
PEL: 10 ppm liver, kidneys, CNS excitement; malaise;nausea, vomiting, skin absorption,

STEL: 15ppm abdominal pain;profuse sweating;jaundice; ingestion, contact
TLV: 10ppm irritated bladder, blood in urine, hemoglobin

IDLH: 250 ppm present in urine,renal shutdown; inflamed
skin;eye inflammationand irritation,
corneal damage

Pesticide

4,4'-DDT AL: NE Eyes, skin, CNS, Irritated eyes and skin; tingling sensation on Particulate filter Inhalation,
PEL: 1 mg/m3 kidneys, liver, PNS tongue, lips, face;tremors; apprehension; skin absorption,

STEL" NE dizziness; confusion; malaise; headache; ingestion, contact
TLV: 1 mg/m3 fatigue; convulsions; slight paralysis of

IDLH: 500 mg/m3 hands; vomiting;carcinogen; liver, lung, and
lymphatic tumorsin animals

Metak

arsenic AL: NE Liver, kidneys,skin, Ulceration of thenasal septum, dermatitis, 0.8-micron Inhalation,
PEL: 0.01mg/m3 lungs, lymphatic GI disturbances,respiratory irritation, MCEF filter ingestion,

STEL: NE system cancer peripheral hyperpigmentationof the skin; skin contact
TLV: 0.01mg/m3 carcinogen

IDLH: 5 mg/m3

(tablecontinues
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Table6-3 (continued)

Sampling Method Exposure
Chemical Exposure Limits Target Organs Symptoms and/or Media Routes

Metals (continued)

chromium (III) AL: NE Eyes, skin Irritated skin, sensitizationdermatitis Filter Inhalation,
PEL: 0.5 mg/m3 ingestion, contact

STEL: NE

TLV: 0.5 mg/m3
IDLH: 25 mg/m3

chromium (VI) AL: 2.5 p.g/m3 Blood, respiratory Irritated respiratory system, nasal septum Filter Inhalation,
PEL: 5 p,g/m3 system, liver, kidneys, perforation; liver,kidney damage; ingestion, contact

STEL: NE eyes, skin (lung ieukocytosis, leukopenia, monocytosis,
TLV: 0.05 mg/m3 cancer) eosinophilia; eye injury; conjunctivitis; skin

IDLH: 15mg/m3 ulcers; sensitizationdermatitis

lead AL: 30 lag/m3 Eyes, GI tract, CNS, Irritated eyes; weakness;fatigue; insomnia; 0.8-micron Inhalation,
PEL: 50 lag/m3 kidneys, blood, gum facial pallor; pale eyes; anorexia, MCEF filter ingestion, contact

STEL: NE tissue malnutrition, lowweight; abdominal pain;
TLV: 0.05 mg/m3 anemia; tremors;gingival lead line; paralysis

IDLH: 100 mg/m3 of wrist, ankles; degenerative brain disease;
kidney disease; high blood pressure

manganese AL: NE Respiratory system, Degenerative brain changes; weakness; Filter Inhalation,
PEL: 0.2 mg/m3 CNS, blood, kidneys insomnia; mentalconfusion; metal fume ingestion

STEL: NE fever; dry throat, coughing, chest tightness,
TLV: 0.2 mg/m3 dyspnea; rales; flu-like fever; lower back

IDLH: 500 mg/m3 pain; vomiting;malaise; fatigue; kidney
damage

nickel AL: NE Nasal cavities, lungs, Allergic asthma, sensitization dermatitis, 0.8-micron MCEF Inhalation,
PEL: 1 mg/m3 skin (lung and nasal pneumonitis filter ingestion, contact

STEL: NE cancer)
TLV: 1 mg/m3

IDLH: 10 mg/m3
Petroleum Hydrocarbons

aviation gasoline AL: NE Eyes, skin, respiratory Irritated eyes, mucus membrane; skin bums; XAD-2 tube Inhalation, skin
PEL: 5 ppm system, CNS, lungs, confusion; depression;dermatitis absorption,

STEL: NE kidneys, CVS, ingestion
-o

TLV: 5 ppm pancreas
® IDLH: 250 ppm
tD
O_ (tablecontinues
O1
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Table6-3 (continued)
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m

Sampling Method ExposureCD
Chemical Exposure Limits Target Organs Symptoms and/or Media Routes

--- Petroleum Hydrocarbons(continued)o)

diesel fuel AL: NE Eyes, skin, respiratory Irritated eyes, skin,nose,throat;burning Charcoal tube Inhalation,skin

PEL: NE system, CNS sensation in chest; confusion; dermatitis; absorption,
STEL: NE chemical pneumonia from aspirated liquid ingestion, contact
TLV: 14 ppm

IDLH: NE

Common Asphyxiants

methane I_EL: 5.3% d d Combustible Inhalation

UEL: 15% gas meter/oxygen
FP: -306 °F meter

Lighter than
air

Notes:

a ALs, PELs: 29 CFR 1910, SubpartZ; toxicandhazardoussubstances:General IndustrySafetyOrders,CaliforniaCFR, Title 8, Article5155
h IDLH, harmfuleffects,symptoms,methodof analysisand routesof exposure: PocketGuideto ChemicalHazards(NIOSH 2003)
o TLVs, STELs (ACGIH 2004)
u simpleasphyxiantsare inertgasesor vapors;whenpresentin highconcentrationsinair,a numberof gases and vaporsact primarilyas simple

asphyxiantswithoutothersignificantphysiologiceffects;a TLV may notbe recommendedfor each simpleasphyxiantbecausethe limitingfactor is the
availableoxygen;the minimaloxygencontentshouldbe 18 percentby volumeundernormalatmosphericpressure(equivalentto a partialpressure,
pO2of 135 torr);atmospheresdeficientin02 do notprovideadequatewarning,and mostsimpleasphyxiantsare odorless;severalsimpleasphyxiants
presentan explosionhazard;thisfactorshouldbe taken intoaccountin limitingthe concentrationof the asphyxiant

Acronyms/Abbreviations:
AL- actionlevel mg/m3- milligramspercubicmeter
CFR - Code of Federal Regulations NE - notestablished
CNS - central nervoussystem NIOSH - NationalInstituteforOccupationalSafetyand Health
CVS - cardiovascularsystem 02 - oxygen
DDT - dichlorodiphenyltrichloroethane PEL - permissibleexposurelimit
ECD - electroncapturedetector PNS - peripheralnervoussystem
°F - degrees Fahrenheit pO2- partial pressureof oxygen
FP - flashpoint ppm- partsper million
GI - gastrointestinal STEL - short-termexposurelimit
IDLH- immediatedangerto lifeand health TLV - thresholdlimitvalue
LEL- lower explosivelimit torr - Torricelli(unitofpressureequalto 1/760 atmosphere)
pg/m3 - microgramspercubicmeter UEL - upperexplosivelimit
MCEF - mixedcellularester fiber
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6.6.1 Insects and Spiders
The primary insect and spider hazards for fieldwork are bees (including wasps and
yellow jackets) and spiders (e.g., black widow and brown recluse). Spiders in particular
like the warm, wet environments provided by protective well casing and vault enclosures
as well as dark, wet areas within enclosed structures.

Prior to initial assessment, personnel with known allergenic responses to insect stings or
spider bites will be identified and field supervisors made aware of this condition. In all
cases, a victim suspected of being bitten by either a black widow or brown recluse spider
shall receive medical attention. The venom from the brown recluse spider is capable of
causing coma and kidney failure in its victim.

During well inspections, the field crew will look for evidence of spiders (e.g.,. spider
webs) prior to placing hand(s) into the enclosure. The field crew should preferably be
wearing nitrile gloves that will provide additional protection from exposure to insects.
The Program Safety and Health Plan, Section 6.9.2 (BNI 1997), provides a more detailed
discussion on the effects of spider bites and bee stings.

6.6.2 Hantavirus

Hantaviruses have been detected in mice and voles indigenous to southern California
(CDC 2003). Exposure to a hantavirus can result in hantavirus pulmonary syndrome,
a rare though potentially deadly respiratory disease with a fatality rate of approximately
50 percent. Mice and voles are the primary reservoir for hantaviruses. These rodents
shed the virus in their saliva, urine, and feces, and virus-containing particles or droplets
can become airborne. The virus can then be spread when people breathe contaminated
air.

The Centers for Disease Control and Prevention recommends avoiding contact with or
disturbing mice, mouse burrows, infested areas, and nesting sites. For fieldwork in
southern California, the field crew should be especially cautious in the following areas:

• old buildings/structures

• opened(i.e.,neglected)wellvaults

• on-sitedebrispilesand burrows

6.6.3 Arenavirus

Arenaviruses have also been documented in rodents in southern California (Bennett
et al. 2000). Like hantaviruses, arenaviruses are believed to be transmitted to humans
through inhalation of airborne particles or droplets contaminated with an arenavirus from
the urine, feces, or saliva of infected rodents. Human infection from an arenavirus is rare;
however, it can result in a fatal respiratory disease. Precautions used to minimize exposure
to a hantavirusshould also be used to reduce potential exposure to an_arenavirus.
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6.6.4 West Nile Virus _=4

West Nile virus has been detected in southem California. This virus is primarily
transmitted among wild birds by infected mosquitoes; however, infected mosquitoes also
can transmit the virus to humans (DHS 2004). Most humans infected with the virus have
either no symptoms or a mild flu-like illness lasting a few days. In rare cases, the virus
can cause inflammation of the brain, a condition called encephalitis. Potential exposure
increases during mosquito season (i.e., May to October). Precautions to prevent infection
include decreasing exposure to mosquitoes by wearing long-sleeved shirts and long pants
and applying insect repellent containing N,N-diethyl-meta-toluamide (DEET).
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SITE CONTROL

For work conducted for this project, a site control program will be established in accordance with
PP SH 5.1.2, Safe Work Operation Process (BNI 2004), based on site-specific characteristics.
The buddy system will be used at all times. At least two personnel trained in first
aid/cardiopulmonary resuscitation (CPR) and bloodborne pathogens will be present during all
CLEAN field activities.

7.1 SITE WORK AUTHORIZATION

Field activities will be authorized under a hazardous work permit (HWP) system. HWPs
may be prepared either for general activities at a number of site work areas with similar
hazards and control measures or for a specific activity and location. The SSHR and field
crew will prepare HWPs before beginning fieldwork. HWPs will be prepared in
accordance with PP SH 5.1.2.

7.2 CONTROLLED AREA DESIGNATION

For intrusive field activities such as direct-push sampling operations, precautions will be
taken to assure that only authorized personnel with the proper training and PPE enter
work areas associated with the operation of heavy equipment and/or the potential for
exposure to hazardous conditions/materials. In these areas, access is controlled with
caution tape and/or barricades. At SSHR discretion, a three-zone controlled area system
may be established, including an inner "exclusion zone" (contaminated area), a
"contamination reduction zone" (decontamination area), and an outer "support" zone.
While in the support zone, workers will not be exposed to hazardous conditions.

7.3 ACCESS CONTROL

While overseeing activities during the supplemental remedial investigation at OU-2C, the
SSHR will compile an Authorized Personnel Roster. Only individuals listed on the roster
will be permitted in controlled areas.

Before conducting field activities inside buildings occupied by tenants, the DoD BRAC
Program Management Office, Environmental Compliance Manager (Doug DeLong) will
be contacted to assist in scheduling and coordinating these activities with the tenants.
Tenants will not be allowed in controlled areas during the field activities.
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Section 8
DECONTAMINATION

The primary focus of any decontamination program is to minimize the spread of contaminated
material beyond a given location. Each field location will have a decontamination station based
on the level of exposure established by the Safety and Health Manager and the HWP. When
Level C or modified Level D PPE is used, the standard decontamination protocol for Level C
PPE will be as set forth in PP SH 4.3, Personnel and Equipment Decontamination (BNI 2004).
When modified Level D PPE is used, a minimal decontamination procedure (washing exposed
skin with soap and water) will be required.

8.1 PERSONNEL DECONTAMINATION

A decontamination station will be established for each field sampling location chosen for
this study. Field activities include direct-push sampling. These activities may present an
exposure risk to personnel. A three-station decontamination system will be used on an
as-needed basis.

8.2 VEHICLEAND EQUIPMENTDECONTAMINATION
During field activities, the use of a variety of heavy equipment, vehicles, and small

equipment is anticipated. The level of potential contamination for vehicles and
equipment at this site is low for support vehicles used for nonintrusive field activities and
medium for intrusive activities in potentially contaminated sites.

Access routes from a given work area to the decontamination area will be via the shortest
route practicable. To minimize the potential for contaminated material being released
en route, gross contamination will be removed from each vehicle before it leaves the
exclusion zone. If removal of gross contaminants is impracticable for some items, these
items will be wrapped in plastic prior to transport.

8.3 APPAREL DECONTAMINATION

Single-use PPE clothing will be disposed in accordance with the IDW Management Plan
(Attachment C) and Section 21, Spill Prevention and Control Measures.

8.4 HAZARDOUS WASTE MINIMIZATION PRACTICES

Personnel working in controlled areas will work to minimize the generation of hazardous
waste. Disposal materials, wrapping, and packaging will not be brought into controlled
areas unless required to prevent cross contamination. Separate waste containers will be
set up for trash, nonhazardous waste, and potentially hazardous waste.

8.5 TESTING REQUIREMENTS FOLLOWING DECONTAMINATION

The SSHR will inspect all items and equipment before they are transported from
controlled areas for proper decontamination. Generally, visual inspection (after wet
wiping) of items used within controlled areas is sufficient, eliminating the need to test for
chemical contamination.
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Section8 Decontamination

8.6 CERTIFICATIONOF DECONTAMINATION
A certification of decontamination will be prepared prior to releasing any government-
furnished equipment from areas where field activities are conducted to uncontrolled
areas. The SSHR will maintain a decontamination record log for all other equipment.

8.7 SUBCONTRACTOR REQUIREMENTS
Subcontractors will notify the SSHR before removing equipment from controlled areas.

8.8 DECONTAMINATION AREA ARRANGEMENTS

Specific areas will be designated for waste storage, vehicle and equipment decontamination,
emergency supplies, and other necessary equipment. An exclusion zone will be set up
around drilling areas.

8.8.1 Waste Storage Area
A waste storage area will be established at Alameda Point in a fenced area adjacent to
Building 112 for temporary storage of IDW. All IDW will be contained during field
activities and transported to the waste storage area. This area is limited to waste storage
activities only. Any fieldwork that may cause the spread of contaminated IDW outside
the waste storage area is prohibited.

8.8.2 Decontamination Process

Soil samples and discrete groundwater samples will be collected using direct-push
technology or an equivalent method. Monitoring well samples will be collected using a
nondedicated pump and flexible tubing. Decontamination will be required for only the
down-hole sampling equipment (less than 20 feet of 2-inch-diameter pipes, sampling
tools, and a hand auger) for each location and a groundwater pump and tubing for each
monitoring well. The three-station decontamination system or steam cleaning station (for
large equipment) will be set up on and contained by a plastic sheet, placed within the bed
of a pickup truck or similar field vehicle. Decontamination fluids will be transferred
daily to the IDW staging area adjacent to Building 112.
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Section 10

HAZARD MONITORING

During field activities, any potentially toxic air contaminants, including VOCs and explosive
gases, and radioactivity will be monitored. Monitoring instruments to be used during site
activities include a flame ionization detector (e.g., organic vapor [OV] analyzer), combustible
gas indicator, and colorimetfic indicator tubes, including those specific for benzene and vinyl
chloride. A Geiger-Mueller survey meter and MicroREM meter will also be used to monitor
radioactivity for health and safety purposes. Table 10-1 summarizes instrument calibration and
maintenance procedures.

10.1 CHEMICAL AGENT MONITORING

Chemical monitoring will be conducted during all intrusive operations. During direct-
push sampling activities, monitoring will be conducted both at the borehole and near
workers' breathing zones. VOCs will be monitored for at the borehole and near workers'
breathing zones, while explosive gases will be monitored only at the borehole.
Table 10-2 summarizes the action levels for compounds. Table 10-3 specifies methods
and frequencies for chemical agent monitoring.

Radioactivity monitoring will be conducted during all intrusive operations. During
direct-push sampling activities, monitoring will be conducted at the borehole.
Monitoring will be conducted for soil samples removed fi'om the ground both prior to and
after removing a sample from the sampling device. Monitoring will also be conducted

_' during the collection of groundwater samples. Section 6.3.1 discusses the action levels
and methods for radioactivity monitoring.

10.2 ENVIRONMENTAL MONITORING

If contaminant exposures reach action levels in workers' breathing zones and work
continues (in Level C protection), perimeter monitoring will be conducted at the outer edge
of the controlled area. If contaminants reach action levels in any perimeter area, work will
be suspended until engineering controls or natural ventilation allows ambient area
contaminant concentJcationsto fall below action levels (i.e., to within the acceptable range).

10.3 AREA MONITORING

Where intrusive activities are performed, monitoring will be conducted in those areas
suspected to be contaminated with VOCs, SVOCs, or any combination of contaminants.
Direct-reading monitoring will be performed for detection of VOCs in air (see Table 10-2
for action levels).

10.4 PERSONNELMONITORING
Personnel monitoring will be initiated if the action levels for VOCs and/or radioactivity
are equaled or exceeded (Tables 10-2 and Section 6.3.1) and/or if personnel are required
to work using respiratory protection for periods of more than 1 hour. In addition,

_, personnel monitoring for health stress will be conducted if heat stress is a health
consideration during fieldwork (Table 10-4).
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Based on previous investigations at areas within and near OU-2C, petroleum
hydrocarbonsmay exist in subsurfacesoil and groundwaterin corrective action areas
located within and near the site (Figure 10-1). Field personnel performing intrusive
subsurface activities near these corrective action areas may encounter combustible gases.
Personnel will continuously monitor lower explosive limits and follow the action levels
and protection actions listed in Table 10-2.

Table10-1
InstrumentCalibrationand MaintenanceInformation

Instrument Calibration Data

FID Each day, zero andspan with ambientair and methane standards.
Calibrate with a low-range and mid-range standard, or calibrate at
10 parts per million on both scales. Adjust zero and span hourly or
whenever zero appears to drift.

Combustible gas indicator Calibrate daily with methane or gas mixture (nominal 50 percent
lower explosive limi0.

Ear-insertable core temperature monitor Check response daily before work begins, if monitor is required.

Oxygen sensor Each day, check with ambient air away from any sources of
contamination. Adjust reading whenever "ambient air reading"

appears to drift.
Geiger-Mueller survey meter Calibrate daily according to manufacturer's suggested

specifications.

MicroREM meter Calibrate daily according to manufacturer's suggested
specifications.

Acronym/Abbreviation:
FID - flameionizationdetector
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Table 10-2
Monitoring Methods and Action Levels for

Uncharacterizeda Mixtures Using Screening Survey Instruments

Hazard Method Action Levelb Protection Action

Total organic vapor FID Background to 2 ppm No action required
above background

> 2 ppm Air-purifying respirator, full-face, Level C
protection with appropriate cartridges

> 5 ppm Air-purifying respirator, full-face, Level C
protection, personnel monitoring required
to identify contaminants

> 10ppm Supplied air protection, Level B

> 50 ppm STOP WORK

Combustible gas Explo,;imeter < 10%LEL No action required

10 to 20% LEL Start continuous monitoring; permit only
classified electrical equipment and
nonsparking tools

> 20% LEL STOP WORK; ascertain source of gas

Oxygen concentration Oxygen analyzer < 19.5% v/v Leave area; evaluate reason for deficiency;
monitor again remotely or with IDLH
entry program

19.5 to 20.5% v/v Slight deficiency; continue continuous
monitoring

20.5 to 21.0% v/v Normal range

> 22.0% v/v Elevated reading; check calibration;
investigate cause; STOP any potential
spark-producing activity

Notes:
a carcinogenicand highlytoxicmaterialsnotverifiedabsent fromatmosphere
b all actionlevelsare readingsobservedabove background;verifyabsenceof highlytoxic

compoundsas necessanj (e.g., vinylchloride,methylenechloride,benzene)

Acronyms/Abbreviations:
FID- flame ionizationdetector
IDLH-immediately dangerousto lifeand health
LEL- lowerexplosivelimit
ppm- partsper million
v/v - volumeper volume

Att.D, SSHP- WP forSupplementalRISamplingatOU-2C,AlamedaPoint pageD10-3
5/1/2007 11:58:00 AMIw k:\wordprocessing_,_cto-O93_work plan_nal_attachments_att,d_sshp_007034.doc



CLEAN 3
CTO-0093/0203
April2007

Section 10 Hazard Monitoring

Table 10-3
Chemical/Physical Agent Monitoring Requirements

Scope of Chemical/ Responsible
Work Task Hazard Instrument Party Initial Frequency

Low Hazard

Decontaminationof Organic vapor FID SSHR At SSHR discretion
equipment

Moderate Hazard

Subsurface soil and Organic vapor FID SSHR Start of task, hourly,
continuous if zone of

groundwater sampling ]Explosivegases Explosimeter contamination encountered

Acronyms/Abbreviations:
FID - flame ionizationdetector
SSHR - site safety and healthrepresentative

Table 10-4
Action Levels for Heat Stress

Type of Measurement Action Level Action

Ear insertable core temperature > 100.4 °F Remove from work

Ear insertable core temperature < 99 °F Return to work

Acronym/Abbroviation:
°F- degreesFahrenheit

V
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Section 11
PERSONAL PROTECTIVE EQUIPMENT

Based on analytical results for soil and groundwater samples collected and tested during previous
investigations at OU-2C, the anticipated level of PPE for the majority of the field activities will be
Level D and modified Level D. Modified Level D will be required if splashes from chemicals or
physical contact with contaJ_nated soil and groundwater is likely during sampling. Level C PPE
will be required if the levels of contaminants exceed the action levels listed in Section 10.

As summarized in Table 11-1, Level D PPE includes the following:

• hard hat

• safetyglasses

• normalworkclothes,includinglongpantsand steel-toedleatherworkboots

In addition to the above-listed items, chemical-resistant gloves will be mandatory during all
sampling activities.

Modified Level D PPE includes the following:

• Tyvekor polyethylene-coatedTyveksuits

• latex or nitrilegloves

• hard hats

• safetyglasses

• normalworkclothes,includinglongpantsand steel-toedleatherworkboots

• overboots

Level C PPE includes modified Level D PPE plus a full-face respirator with high-efficiency
particulate air (I-IEPA)and OV cartridges.
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Table11-1
PersonalProtectiveEquipment

(for potentialoractualchemicalexposure)

Task Hazard Level Body Respirator' Skin Other

Direct-push soil Minimal D or Normal work Full-face with Latex or Hard hat
and groundwater chemical Mod. D* clothes HEPA and OV nitrile gloves Safety glasses
sampling, hollow- exposure Long pants cartridges ready Steel-toed leather
stem auger drilling, for use work boots
aquifer testing, and
monitoring well
sampling

Decontamination Skin Mod. D Polyethylene- Full-face with Latex or Hard hat
of equipment, contact coated Tyvek HEPA and OV nitrile gloves Safety glasses
controlling spread suit cartridges ready Steel-toed leather
of contamination for use work boots

Site walkover Minimal D Normal work NA NA Hard hat

Geophysical survey chemical clothes Safety glasses
Land survey exposure Long pants Steel-toed leather

work boots

Note:
* where the potentialfor heat stressexists,modifiedLevelD may be downgradedto LevelD if

continuousmonitoringverifiesthe absenceof organicvapor

Acronyms/Abbreviations:
HEPA - high-efficiencyparticulateair
Mod- modified
NA- notapplicable
OV - organicvapor (filter)
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Section 12

HAZARD COMMUNICATION PROGRAM

An OSHA-compliant hazard communication program will be implemented in accordance with
PP SH 1.9, Hazard Communication Program (BNI 2004). Material Safety Data Sheets for
all chemicals used on-site 'will be available from the SSHR along with the written safety and
health plans.

Environmental samples of soil and groundwater from OU-2C. covered by this SSHP are not
expected to meet contamination criteria that would require implementation of special training,
packaging, and shipment, in accordance with United States',Department of Transportation
requirements. In the unlikely event that sample results indicate levels of contaminants meeting
these criteria, shipment of further samples will be discontinued until the appropriate training is
conducted and special shipping arrangements are made.
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Section 14
TRAINING ASSIGNMENTS

A matrix summarizing tr_ning requirements for CLEAN personnel, subcontractor supervisors
and personnel, visitors, and vendors is presented in Table 14-1.

Table 14-1
Training Assignment Matrix

24-Hour

40-Hour 8-Hour Supervised Site- CLEAN First Aid/ Oxygen
Category Basic Refresher Experience Specific Orientation CPR Qualified

CLEAN employee X X X X X Xa Xb

CLEAN or X¢ X¢ Xd Xd X" Xb
subcontractor

supervisor

x¢ x¢ xd xd x" xbSubcontractor

Visitor X€ X* X

Vendor X€ X€ X

Notes:
= a minimumof two peoplewillbe on-siteat a givenfield locationduringfieldwork;at least two

individualswill have a validcertificateinbasicfirstaid/CPR and bloodbomepathogentrainingfrom
the AmericanRed Cross(or equivalent)

b at remotesites,a minimumof two peoplewillbe qualifiedto deliveroxygen
c the requirementfor 40-hour basicand 8-hourrefreshertrainingfor landsurveyand geophysical

subcontractorswillbe madeon a case-by-casebasisbythe CLEAN SHM
d site-specificand CLEAN orientationmaybe combinedfor non-CLEANpersonnel;the requirement

for 40-hourbasicand 8-hourrefreshertrainingfor land surveyand geophysicalsubcontractorswill
be made on a case-by-casebasisby the CLEAN SHM

* for vendors/visitorsrequiringcontrolled-areaaccessto workon contaminatedequipment

Acronyms/Abbreviations:
CLEAN- ComprehensiveLong-TermEnvironmentalActionNavy
CPR - cardiopulmonaryresuscitation
SHM - Safety and Health Manager
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Section 16

EMERGENCY RESPONSE PLAN

This section discusses the emergency response plan and provides emergency phone numbers,
contacts, and notification information.

An emergency response plan meeting the requirements of Title 29 Code of Federal Regulations
Sections 1910.120 and 1926.65 will be established for the project. The SSHR will be
responsible for establishing the Emergency Response Team (ERT) as part of the site
mobilization and emergency response training. The ERT will provide initial response only for
rescue, fire fighting, and spill control. Activity or off-site emergency response personnel will be
immediately called in to address all issues. ERT members will be first aid/CPR-qualified and
bloodborne pathogen-trained. If the potential for spills of regulated materials is present, they
will also have completed fire-fighting and emergency spill-control training. The organization of
the ERT will be an element of the site-specific training.

As part of the site mobilization activities, a field readiness review will be conducted by the
project team. The readiness review will include the pre-emergency planning and notifications of
the proposed work activities to the nearest medical facility located in Alameda. The Field Team
Leader, R. Schilling, will be the primary point of contact for the field program. Prior to the start
of fieldwork, the field team members and subcontractors will be briefed on the contents of the

site safety and health plans, pertinent work procedures, and AHAs. Additional topics to be
discussed at the daily safety tailgate meetings will include the following:

• specificsof thefield programandhazardspresentat the warioussites

• personnelroles, linesof authority,and communicationrules

• safedistancesand placesofrefuge

• site securityand controlmeasures

• evacuationroutesand the routeto the nearesthospital(thefieldteam shoulddriveto
thefacility)

• availabilityof emergencyfirstaid

• importantcontactinformationand phonenumbers

• proceduresfor reportingincidencesto local,state,and Navyauthorities

In the event of a medical emergency or fire during fieldwork at OU-2C, call the standard "911"
emergency telephone number from the on-site mobile phone or any public phone. A mobile
telephone will be available during all field activities. At each work location, the SSI-IRand/or
field team leader will verify on a daily basis that mobile phones are operational. Since fieldwork
at OU-2C will be conducted at several large areas, the central emergency meeting location for all
field personnel will be designated during the safety and health briefing at the beginning of
each day.

Table 16-1 lists pertinent emergency phone numbers. Table 16-2 lists emergency facility
locations. Table 16-3 lists Navy and CLEAN Program emergency notification contacts. All
project vehicles will maintain a copy of this section (Section 16), together with the appropriate
emergency maps, in a readily accessible location at all times.
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The emergency facility located closest to Alameda Point is the Alameda Hospital. The hospital
address is 2070 Clinton Avenue (Figure 16-1).

As part of the site-specific safety and health briefing at the beginning of each day, the SSHR will
describe the route to both the emergency meeting location and the nearest hospital. As shown on
Figure 16-1, the route from the old East Gate of Alameda Point to the hospital is as follows.

1. Exitthroughtheold EastGate.

2. Turn fight ontoMainStreet.

3. Stayon Main Streetas it curvesandheads south.

4. Gothroughthe trafficlightat PacificAvenueby makinga slightjog to the left.
The streetwill turninto CentralAvenue.

5. FollowCentralAvenueas it curvesand headseast (it willbecomeHighway61).

6. Bear to thefightontoEncinalAvenue(at the intersectionof CentralAvenue
and Sherman).

7. Turn fightontoWillowStreet.

8. Turn right onto Clinton Avenue and take immediate f'n'st left into the emergency
entranceof thehospital.

16.1 EMERGENCY EQUIPMENT

The following additional emergency equipment will be maintained in ready condition at
the site:

• full-facerespirators(HEPAJOV)(twoof eachsize)

• coveralls,SARANEX(four)

• spillcleanupand controlsupplies(one kit)

• self-containedpressurizedeyewashequipment

16.2 COMMUNICATIONS

Readily accessible communication devices will be maintained on-site. Communication
devices will be tested at least once per shift and at each new work location. The SSHR
will always have a radio or phone in his/her possession. At least one working mobile
phone is required on-site at all times. A cell phone and/or radio will be used for normal
communications as well as during emergencies.
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Table16-1
EmergencyPhoneNumbers

(to bepostedby SiteSafetyandHealthRepresentativeat all phonelocations)

Emergency Number Contact Notes

Medical 91.I Emergencyoperator

Fire 911 Emergency operator

Police 911 Emergency operator

Poison (800) 222-1222 Emergency operator

Medical center General information: Alameda Hospital
(510) 522-3700 2070 Clinton Avenue

Emergency ,carecenter: Alameda, California
(510) 523-4357

REPORTING AN EMERGENCY:

When calling for assistance in an emergency situation, tbe following information should
be provided:

• name ofthepersonmakingthecall

• telephonenumberat the locationof thepersonmakingthecall

_, • nameof the injuredperson(if known)

• natureof incident

• actionsalreadytaken

• locationofthe incident

• whatassistanceis needed

IMPORTANT! DO NOT HANG UP UNTIL THE OPERATOR HAS ALL THE
INFORMATION NEEDED.

To ensure that senior management is aware of and has the opportunity to engage in the
response to medical emergencies and/or fires, the Safety and Health Manager (SHM) will
be immediately notified by the SSHR. The lead geologist and/or SSHR will also contact
the CTO Leader/Project Manager to inform them of the emergency event. It is the
responsibility of the SHM to inform the Navy CLEAN Program Manager, who will
notify the appropriate Bechtel Environmental, Inc., management of the event.

The Resident Officer in Charge of Construction and Remedial Project Manager will also
be notified by the SSHR.
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Table 16-2
Emergency Facilities Locations

Facility Nearest Location Alternative Location

Safety shower Not required Not applicable

Portable deluge Each work area Support vehicle

Decontamination area Each work area Support vehicle

Self-contained pressurized Each work area Support vehicle
emergency eyewash unit

First-aid kit Each work area Support vehicle

Other emergency supplies Each work area Support vehicle

Emergency oxygen Not required Not applicable

Fire extinguishers Each work area Support vehicle

Table 16-3
Site and Program Emergency Notification Contacts

Contact Telephone

Project Manager, Janet Argyres (415) 768-9917

Contract Task Order Leader, Eric Johansen (619) 744-3091

Bechtel Field Team Leader, Robert Schilling (310) 308-6343 (cell)

Site Safety and Health Representative, Stephen Quayle (510) 865-1814 (cell)

Safety and Health Manager, Anil Dharmapal (619) 744-3099 and (760) 484-6520 (cell)

Environmental Safety Officer, NAVFAC SW, Alan Freeman (619) 532-4157 and (619) 572-8141 (cell)

Remedial Project Manager, Mary Parker (619) 532-0945

Environmental Compliance Manager, Doug DeLong (415) 743-4713 and (510) 772-8832(ce11)

ROICC Project Engineer, Gregory Grace (510) 749-5940 and (510) 755-5884 (cell)

Bechtel Environmental, Inc., San Diego and San Francisco Offices (619) 687-8700 and (415) 768-1234

RASO, Matthew Slack (757) 887-4483

NWT Radiological Control Technician, Robert Evans (720) 260-3033

Kleinfelder, San Diego Office (858) 320-2000

Brown and Caldwell, San Diego Office (858) 514-8822

Dean Ryan Consultants and Designers, Inc., Los Angeles Office (213) 687-1130

Acronym/Abbreviation:
NWT- NewWorldTechnology
RASO- RadiologicalAffairsSupportOffice
ROICC- ResidentOfficerinChargeofConstruction
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Section 21

SPILL PREVENTION AND CONTROL MEASURES

This section discusses spill prevention, control, and containment and emergency response in the
event of a spill.

21.1 SPILL PREVENTION, CONTROL, AND CONTAINMENT

Chemicals or hazardous substances could be spilled during site tasks as a result of:

• transportation accidents;

• improper packaging practices;

• rupturing of tanks, drums, or other storage containers; or

• improper handling of hazardous materials during off-loading.

The emergency plan will be activated in the event of unplanned spills of hazardous or
unknown substances. In the event of any spill at the site, the field team leader and SSHR
are to be notified i_mediately by whoever first witnesses; the emergency event.

21.1.1 Facility and General Prevention/Control Measures

The following specific measures for spill prevention and control include procedures to be
implemented in the field by CLEAN field personnel to reduce the possibility of liquid
waste spillage, as well as actions to be taken if a spill occurs.

21.1.1.1 PREVENTIVE MEASURES

Preventive measures include the following activities.

• Inspect 55-gallon drums, bins, and/or Baker tanks for visible defects (e.g., holes,
corrosion) upon delivery to the site.

• Inspect all 55-gallon drums upon delivery to the site to assure that each drum
includes a resealable lid or a resealable lid with a small resealable sampling port
(bung) near the top, on the side, or on the lid, and that the closure is not
deformed or distorted.

• Set the 55-gallon drums on wooden pallets to facilitate transport via forklift
(if necessary).

• Transfer contents of 55-gallon drums to a Baker tank prior to concluding each
work period.

• Perform weekly inspections of the storage area including 55-gallon drums, bins,
and/or Baker tanks while they are being filled and immediately after they are
relocated to a temporary on-site storage area to check for possible leaks.

• Select fiat areas for temporary storage away from high-traffic zones and storm
or sewer drains.
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21.1.1.2 SPILL CONTAINMENT AND CONTROL

The following actions will be taken by CLEAN field personnel assigned to the field
activities in the event of a spill.

• Thesitecoordinator(fieldteamleader)and SSHRare to be notified
immediately.

• Workersnot involvedin spillcontainmentand/orcleanupwill evacuatethe
immediateareato reducethe likelihoodof spreadingcontaminationor being
exposedto contamination.

• Designatedemergencyresponsepersonnelattiredin SARANEXcoverallsand
Level C PPE(if applicable)willproceedto the spillarea witha spillcleanup
and controlkit thatincludesabsorbentmaterials.

• Attemptswillbe madeto stopthe source(s)of spillageimmediately.

• TheSSHRwillmonitorforexposureto chemicalsor hazardoussubstances
duringspillcleanupwork.

• TheSSHRwill stayat thespillarea untilthe areahas beencleared,inspected,
and readied for reentry.

• A spill incidentreportwillbe preparedby the SSHR.

• If thespill is of a knownor potentiallyhazardouswasteand the wasteis stored
under the90-dayaccumulationrule,additionalreportsrequiredby state lawwill
be prepared.

21.1.2 Spill Prevention
The purpose of this section is to provide planning instructions for response to spills of
IDW or other hazardous materials stored for disposal at the Alameda Point waste storage
site location. IDW will be stored in a fenced area adjacent to Building 112 on Alameda
Point. The field team leader, waste storage area supervisor, and any other designated
individuals must identify situations having potential for hazardous material releases.
The IDW storage area inspection log is used and maintained as part of the storage area
facility record. This form can be found in CLEAN Standard Operating Procedure 22,
Investigation-Derived Waste Management (BNI 2004). The IDW storage area inspection
log identifies items that will be checked weekly at each IDW storage area operation.
Weekly inspections of the IDW storage area and emergency response supplies are to be
performed by the SSHR during the operations phase.

21.1.3 Spill Containment
Each IDW spill, leak, or incident will be assessed by the field team leader, waste area
storage supervisor, or other qualified individual promptly upon discovery. This
assessment will be conducted to characterize the degree of hazard to personnel and the
environment and to implement effective control procedures. The responsible individual
should attempt to determine the following information:
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• type of materialsreleased,containertypes, and storagelocation

• amountof materialsreleasedor at riskof beingreleased

• locationand directionof flowof the release

• hazardouscharacteristicsof thereleasedmaterial

• occurrencesdue to spill (e.g.,fire, injury,illnesses,damageto environment)

The assessment will include possible environmental and human-health hazards from the
release including inhalation exposure, water runoff, and chemical agents used to control
the emergency.

Table 21-1 lists suggested site-specific spill control equipment to choose from, location,
and capabilities to Ix;maintained for each IDW storage area.

21.1.4 PersonalProtectiveEquipment
An HWP for the waste storage area will be prepared to indicate the appropriate PPE for
an emergency response. This HWP will be updated based on the hazard potential for any
particular waste stored. An emergency response team (ERT) composed of Navy CLEAN

field personnel will use the PPE ensemble specified by the HWP until the release has
been characterized or until relieved by base ERT members. PPE for spill containment
operations, which will be maintained ready for use, include two sets of the following:

• hardhats

• safetygoggle,_

• rubberboots(.atleastknee length)withtoe protection

• chemical-resistantinnerandoutergloves

• SARANEX-coatedTyvekcoverallswithhoods

• full-faceair-purifyingrespiratorswith OV/acidgas/HEPAcartridges

21.1.5 Monitoring
While the ERT is cleaning the spill, the SSHR will monitor for chemical exposures.
During the cleanup, direct-reading instrumentation will be employed, including a
photoionization detector and/or flame ionization detector and colorimetric indicator tubes,
if indicated. Personnel monitoring using sampling pumps and collection media such as
activated charcoal tubes may also be employed, depending on the SSHR assessment.
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Table 21-1
Suggested Containment Equipment

Item Capability Location

Absorbent 10-poundbag (mininmm) or Absorbcontentsof a single drumof liquid Emergencysupply bin
sufficient materialto containa 55-gallon or leakagefrom largercontainersof solids withinstoragearea
drum spill (sorbent packs/pillows) or semisolids
compatible with the stored wastes

Shovel, polyethylene (nonsparking Collect spilled material Emergency supply bin
material) long-handled within storage area

Scoop, short-handled Collect spilled material Emergency supply bin
within storage area

Two extra drums or overpacks for Overpack for damaged drum or container Storage area
material storage and disposal to collect used absorbent material

Noncorrodible hand-operated pump for Transfer liquid from damaged drum at Emergency supply bin
liquid transfer, with appurtenances 2 gallons per minute within storage area

Duct tape Seal or join plastic sheet, temporary patch Emergency supply bin
of drums within storage area

Emergency barrier warning tape or Control access to site, warn unauthorized Emergency supply bin
traffic cones personnel within storage area

Heavy-duty plastic bags Collect contaminated trash, personal Emergency supply bin

protective equipment within storage area

Labels for drums Label all generated waste Emergency supply bin
within storage area

Sheet plastic, 6-rail polyethylene or Cover ground, cover waste piles Emergency supply bin
herculite (400 square feet) within storage area

Warning signs Warn unauthorized personnel Posted

Spill kit inventory list Assure kit content complete Emergency supply bin
within storage area

Fire extinguisher Size 3A:40BC Emergency supply bin
within storage area

V
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21.1.6 Record Keeping
The SSHR and CTO Leader will document the spill in an Incident Report in accordance
with program procedures. The Incident Report will be forwarded to the CLEAN SHM.
Records of all haza:rdousmaterials releases will be maintained with the project files and
the facility operatinlgrecord. Information will include the following:

• time anddateof incident

• locationof incident

• sizeof release

• chemicalsinvolved

• namesof SSHRandERT

• cleanupprocedures

• unusualor Ix;rtinentincidentsduringthe cleanup

• dispositionof cleanupwaste

• follow-upactions

• governmentagenciescontacted

In addition to the above information, the final Release Report will be maintained in the
_€ project files.

21.1.7 WasteManagement
All cleanup materials resulting from an incident will be managed as the initial waste
materials.

21.2 EMERGENCY RESPONSE CALLOUT

A basic emergency plan is incorporated in Section 21 of the Program Safety and Health
Plan (BNI 1997). This plan will be activated in the event of unplanned spills or releases
of hazardous or unknown substances. This plan provides for designation of an
Emergency Coordinator (EC) and SSHR, and specifies responsibilities during an
emergency. The plan also directs that nonessential workers should leave the immediate
area. This will redilce the likelihood of spreading contamination outside the restricted
area and minimize the number of potentially contaminated, exposed, or injured personnel.

21.2.1 Response Implementation

In the event of an unplanned release or spill of unknown or hazardous substances, the EC
will notify activity-designated personnel who may implement the activity spill-control
plan. The activity will request outside or off-site assistance if required. Once at the site,
the EC will designate the spill as a restricted area and only authorized personnel, such as

,_, the ERT, will be permitted within the spill confines. ERT members will be trained to
contain and clean up spills from typical materials and quantities used on the project
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location. The SSHR will set up physical barriers warning unauthorized personnel to stay
clear of the site and ]providetechnical guidance to the ERT as needed.

Once barriers have been established, the EC and SSHR will assess the spill conditions, as
described in the above-mentioned assessment section, and determine whether the spill is
small or large. This determination is based on the following criteria.

• Smallspillsinvolvea maximumvolumeof 55gallonsof a liquidor
a maximumweightof 100poundsof a solid.

• Largespillsinvolvea volumeof liquidgreaterthan55 gallonsor
solidsweighingmorethan 100pounds.

Small spills may be remediated using absorbent materials. This task will be conducted
by on-site workers, supervised by the SSHR and EC. The SSHR will direct spill
response operations and stay at the spill area until the area has been cleaned, surveyed,
and authorized for reentry.

Action plans for large spills or small spills of highly toxic material should be developed
quickly due to the potential for catastrophic events and off-site environmental
contamination to the groundwater or neighboring facilities.

In the event of large spills, proper safety and health procedures will be established and
communicated to the ERT prior to any control activity. The EC will transfer response to
the Hazardous Materials (HAZMAT) Team.

Until the HAZMAT Team can respond, ERT responsibilities consist of containing the
spill to prevent contlunination from spreading to outside areas and keeping unauthorized
personnel from ente,ring the restricted area. The HAZMAT Team is responsible for
actual spill containment and materials release termination in accordance with the activity
spill containment and emergency response plans.

The EC and ERT will provide assistance to the HAZMAT Team upon request and will
stay at the spill area until released, or until the area has been cleaned, surveyed, and
authorized for reenW.y.

The CTO Leader and SHM will approve the reentry to the site for routine use and will
issue a final release report pertaining to cleanup of the area.

21.2.2 Notification

If, in the EC's assessment, off-site impacts are possible, the EC will immediately notify
the Navy Caretaker Site (CS) Office - San Francisco Bay Area (Doug DeLong, phone
[415] 743-4713 and cell [510] 772-8832). The Navy CS Office will notify off-site
authorities, if necessary. The EC will provide a report for immediate transmission to the
State Office of Emergency Services (or other state-designated agency) containing the
following:

• nameand telephonenumberofreporter

• nameand addressof facility
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• time andtyl_;of incident

• nameandquantityof materialsinvolved

• extentof injuries

• possibleoff-,;itehazardsto humanhealthand/ortheenvironment

The types and quantities of hazardous material spills/releases that could be anticipated at
this site are within the capabilities of control by on-site personnel. However, should an
incident involve a situation that represents potential life-threatening situations or damage
to the environment, the EC will contact the designated activity environmental contacts for
emergency response',support. It is the EC's responsibility to notify the Navy CS Office
and relate pertinent information for response purposes. It may also be necessary to
contact federal, state:,or local agencies for compliance with environmental and safety and
health regulations. Agency notification is the responsibility of the CTO Leader in
coordination with the Activity Environmental Coordinator.

Prior to reactivation of the facility, the California Environmental Protection Agency
Department of Toxic Substances Control and other appropriate state and local authorities
will be notified that the facility is in compliance with Title 22 California Code of
Regulations Section 66265.56(h).

V
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AST aboveground storage tank

BAF bioaccumulation factor
bgs below ground surface
BTAG Riological Technical Assistance Group

Cal/EPA California Environmental Protection Agency
CLEAN C,omprehensive Long-Term Environmental Action Navy
COPC c]aemicalof potential concern
COPEC chemical of potential ecological concern
CTO contract task order

DTSC (Cal/EPA) Department of Toxic Substances Control

EPC exposure point concentration
ERA ecological risk assessment

GAP generator accumulation point
g/day grams per day
g/kgiday grams per kilogram per day

HI-IRA human-health risk assessment
HI hazard index
HQ hazard quotient

IR Installation Restoration (Program)
IRIS Integrated Risk Information System

LOEC lowest observed effect concentration

lxg/L micrograms per liter
mg/kg milligrams per kilogram
mg/kg-day milligrams per kilogram per day
MSL mean sea level

NAS Naval Air Station
NCEA National Center for Environmental Assessment
NOAEL no observed adverse effects level
NOEC no,observed effect concentration

ORNL Oak Ridge National Laboratory
OU operable unit
OWS oil/water separator
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PAH polynuclear aromatic hydrocarbon
PCB polychlorinated biphenyl
PG Professional Geologist
PPRTV provisional peer reviewed toxicity value
PRG preliminary remediation goal

RAWP risk assessment work plan
RESRAD residual radioactivity
RI remedial investigation

SVOC semivolatile organic compound
SWMU solid waste management unit

TRV toxicity reference value

UCL upper confidence limit
U.S. EPA United States Environmental Protection Agency
UST underground storage tank

VOC volatile organic compound
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INTRODUCTION

This Risk Assessment Work Plan (RAWP) provides site-specific guidance related to conducting
a human-health risk assessment (HHRA) and ecological risk assessment (ERA) for the
supplemental remedial inw;stigation (RI) sampling at Operable Unit (OU) 2C, Alameda Point,
Alameda, California. Bechtel Environmental, Inc., prepared this RAWP for the Base
Realignment and Closure Program Management Office West under Contract Task Order
(CTO)-0081 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) 3
Program, Contract No. N68711-95-D-7526.

Located in the central section of Alameda Point, OU-2C consists of Installation Restoration (IR)
Sites 5, 10, and 12. HiLstoricaluses of OU-2C by the Navy were industrial; previous
investigations reported the presence of chemicals of potential concern (COPCs) in soil and
groundwater at OU-2C.

Supplemental RI sampling is proposed for several areas within OU-2C that have been identified
by the Navy and regulatory' agencies as needing further evaluation to complete the RI. OU-2C
(approximately 53 acres) includes the former aircraft rework facility (Building 5/5A), missile
rework facility (Building 400), power plant (Building 10), metal treatment shop (Building 32), dry
cleaning operation (eastern portion of Building 2), and repair shop and steam cleaning facility

(Building 6). OU-2C also includes a number of smaller buildings that historically used or stored
chemicals and a number of oil/water separator (OWSs), solid waste management units
(SWMUs), underground storage tanks (USTs), and aboveground storage tanks (ASTs).
Additionally, release of radium from operations within Building 5 between the 1940s and early
1970s resulted in radiation-impacted storm sewer lines draining into Seaplane Lagoon at
Outfall F.

Areas requiring further evaluation were initially determined based on the draft RI Report
(SulTech 2005) and on regulatory agency review comments for that report (see Attachment F).
The draft RI Report recorr_nended further evaluation of several areas within OU-2C, and based
on a combined assessment of historical uses, data evaluation results, risk evaluation, and
comments from the regulatory agencies regarding data gaps in the report, areas requiring further
sampling were identified. During an April 18, 2006 meeting, the list of areas requiring further
evaluation at OU-2C was refined by the Navy and regulatory, agencies. It was agreed that
6 evaluation areas, 13 data gap areas, and 22 SWMUs (including 40WSs) would be subject to
further evaluation at OU-2C. These study areas are described below.

• 6 evaluationareasrequiringfurther fieldactivities

- EvaluationArea 1: OU-2Cgroundwaterimpactedby volatileorganic
compounds(VOCs),metals,and cyanide;and potentiallyimpactedby
radium-226and radium-228beneathBuilding5 andby 1,4-dioxane

- EvaluationArea 2: soil andgroundwaterin the vicinityof Building2
(formerdrycleaningoperations,includingNavalAir Station[NAS]
generatoraccumulationpoint [GAP]05)

- EvaluationArea 3: soilbeneaththesouthernportionof Building5
(platingshop, foundry,etc.)
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- Evaluation Area 4: soil beneath the Aircraft MaintenanceLine and adjoining
shop area in the northern portion of Building 5

- Evaluation Area 5: soil south of Building 5

- Evaluation Area 6: soil east of Building 5

• 13 data gap areas

- IR Site 5: Buildings 6, 34, 43, 44, 102, 282, 347, 405, 415, 500, and 505

- IR Site 5: polynuclear aromatic hydrocarbon (PAH) data gap area and former
materials storage area south and east of Building 44

- IR Site 10:Building 400 hangar floor

• 22 SWMUs

- 40WSs (OWS 005, OWS 006A, OWS 006B, and OWS 010)

- 1 AST (AST 005G, removed)

- 4 solvent distillation units (M-O1,M-02, M-05, and M-08)

- 1 coolant recovery system (M-O9)

- 9 Naval Aviation Depot (NADEP) GAPs (NADEP GAPs 02, 04, 17,20, 25,
27, 31, 57, 70)

- I NAS GAP (NAS GAP 01)

- 1 Resource Conservation and Recovery Act [RCRA] area of concern (AOC)
(AOC 005; also known as USTs 5-2 and 5-3, both removed)

- 1 RCRA UST (UST[R]-02, also known as USTs 6-1 and 6-2; both removed)

Previous investigations identified concentrations of one or more of the following classes of
chemicals in the soil and groundwater:

• VOCs

• total petroleum hydrocarbons

• semivolatile organic compounds (SVOCs), including PAHs

• pesticides and polychlorinated biphenyls (PCBs)

• metals (including hexavalent chromium)

• cyanide

This risk assessment will assess risk to human health and ecological receptors from soil and

groundwater.

1.1 SITE DESCRIPTION
Alameda Point is located at the west end of Alameda Island, which lies at the base of a

gently westward-sloping plain that extends from the Oakland-Berkeley hills on the east to
the shore of the San Francisco Bay on the west. The San Francisco Bay also borders the

pageE1-2 Att.E, RAWP- WP forSupplementalRI SamplingatOU-2C,AlamedaPoint
5/1/2007 12:16:48 PM Iwk:\wordprocesstng_ef)orts_cto-O93_workplan_nal_attachmen_'_tt,e_rawp\2(X)7035.doc



CLEAN 3
CTO-0093/0203

May 2007

Section 1 Introduction

island to the south and the Oakland Inner Harbor borders the island to the north. The base
is rectangularin shape and is approximately 2 miles long and 1 mile wide. Approximately
1,526 acres of Alameda Point are above water, and 1,108acres are below water in lagoons
and harbor areas. O1U-2Cis located on the central portionof Alameda Point.

The three sites (IR Sites 5, 10, and 12) that make up OU-2C are described in the
following subsections.

1.1.1 IR Site 5

IR Site 5, approximately 47 acres in size, is located on the north side of OU-2C. The site
is relatively flat and includes several buildings, including Building 5, which is the largest
and covers approxiraately 40 percent of the site. The remaining 60 percent of the site is
open space. IR Site 5 was used for aircraft and aircraft component repair and
maintenance operations. These activities included cleaning, reworking, and
manufacturing of metal parts; plating, painting, and tool maintenance operations; and
radioluminescent painting of aircraft dial faces (SulTech 2005). Waste generated at
Building 5 included spent solvents, waste paints, waste oils, and plating-operations
wastewaters containing hexavalent chromium and cyanide. Building 5 is currently
vacant.

1.1.2 IR Site 10
_' IR Site 10, approximately 4 acres in size, is located on the south side of OU-2C. Site

features include Building 400 (which covers approximately 85 percent of IR Site 10) and
a former UST. IR Site 10 and Building 400 were used as a missile rework and avionic
rework facility. Operations associated with Building 400 include paint stripping,
construction of fiberglass airplane components, airplane parts cleaning and degreasing,
silk screening, photographic development, and radioluminescent painting of aircraft dial
faces. Waste generated at Building 400 included paint sludges, metal shavings, paint
strippers, cleaning .solvents such as trichloroethene (TCE) and carbon tetrachloride,
testing fluids, and miscellaneous oil and grease (SulTech 2005). Currently, Building 400
is used by a movie production company as office space and a production lot.

1.1.3 IR Site 12

IR Site 12, approximately 2 acres in size, is located on the southwestern comer of
OU-2C. Site features include Building 10 (which covers approximately 25 percent of the
site), several ASTs, and USTs. Building 10 was formerly used as the power plant, which
generated steam and compressed air (using Bunker C oil) from the late 1930s to the early
1970s. At that time, the plant was converted to a natural gas power plant with diesel fuel
as a backup fuel source. Petroleum products, plant treatment chemicals, microbiocide,
morpholine, and corrosives are documented to have been stored in Building 10 (SulTech
2005). Currently, Building 10 is vacant.
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1.2 SUMMARYOF PREVIOUSINVESTIGATIONS

The following is a list of previous investigations related to OU-2C:

• Phases 2B and 3 Investigation (PRC and JMM 1992)

• Additional Work at Sites 4 and 5 (PRC and Montgomery Watson 1995, PRC
and JMM 1993)

• Follow-On Remedial Investigation, CTO-260 (PRC and
Montogomery Watson 1996a)

• Follow-On Remedial Investigation, CTO-280 (PRC and
Montgomery Watson 1996b)

• Environmental Baseline Survey

- Phase 1 (ERM-West 1994)

- Phase 2 (IT 2001a)

• Storm Sewer Investigations (TtEMI 1997, 2000; IT 2001b)

• Geochemical Profiling to Define Chlorinated Solvent: Plumes (OGISO
Environmental 1997)

• Electrokinetic Pilot-Scale Treatability Study (TtEMI 1999b)

• Supplemental Remedial Investigation Data Gaps Sampling (TtEMI 2002) _l_
• Sites 5 and 14Removal Action Site Closeout Report (IT 2002a, TtEMI 2001)

• Chlorinated Solvent Plume Definition and Dense Nonaqueous-Phase Liquid
Treatability Studies (Surbec-ART Environmental 2000, Shaw 2003)

• Polynuclear Aromatic Hydrocarbon Studies at Alameda Point (BEI 2002, 2004)

• Basewide Groundwater Monitoring Program (Shaw 2003; TtEMI 1998)

• Tidal Influen_'eStudy (PRC and Montgomery Watson 1995)

• Total Petroleum Hydrocarbon Investigations (TtEMI 1999a,c,d; 2003b;
PWC 1996a,b,c,d; 1997a,b; IT 2001b, 2002b)

• Radiation Investigations (New World Technology 2002)

• Resource Conservation and Recovery Act Investigations (DTSC 1992)

• Dense Nonaqueous-Phase Liquid Source Removal Action (Shaw 2006)

The draft RI Report for OU-2C was completed in July 2005 (SulTech 2005). Following
their review of that report, the California Environmental Protection Agency (Cal/EPA)
Department of Toxic Substances Control (DTSC) and the San Francisco Bay Water
Board recommended that further investigation be conducted at the site and revisions to
the RI Report be completed. This RAWP has been prepared in accordance with specific
recommendations made by the regulatory agencies.
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1.3 CONCEPTUAL,SITEMODEL

The conceptualsitemodelfor OU-2C is presentedonFigure t-l. Potentialsourcesof
impactsto OU-2Cincludethefollowing:

• chlorinatedVOCplumein the shallowerand deeperfirst water-bearingzone
(FWBZ)beneathBuilding5

• petroleumhydrocarbonsand bis(2-ethylhexyl)phalatein soiland in the
shallowerFWBZ to the southof and at theeasternmarginof Building5

• hexavalentchromiumandcyanidein the shallowerFWBZbeneathBuilding5

• arsenic,chromium,lead,and thalliumin soil beneathBuilding5

• twelvebuildingsidentifiedas possibledata gapswheresurfacereleasesof
chemicalsn'ulyhaveoccurredfromchemicalstorageor handlingactivities

• PAHsin soilalongtheformerfuel linein the areasouthof Building44 (westof
Building5)

• SWMUs(OWSsand formerUSTlocations)wheresubsurfacereleasesof
chemicals may have occurred

• SWMUswheresurfacereleasesof chemicalsmayhaveoccurredfrom
temporarystorageor handlingof wastes

Historical uses of OU-2C by the Navy were industrial (Buildings 5, 6, 10, 32, 62, and
400) and residential (Building 2). According to the City of Alameda General Plan,
Alameda Point Amendment, OU-2C is located in the Civic Core district. The Civic Core
district is designated "...a mixed-use area with a major emphasis on Research and
Development/Industrial 'flex' uses" (City of Alameda 2003). According to the Navy, the
City of Alameda will not include residential land use within the OU-2C portion of the
Civic Core area (Peck, pers. com. 2006).
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HUMAN-HEALTH RISK ASSESSMENT

The methodology presented in this section outlines the procedures that will be used in the HHRA
to address COPCs in soil, soil gas, and groundwater for OU-2C,. The HHRA will be conducted
in accordance with the Risk Assessment Guidance for Superfund, Part A (U.S. EPA 1989),
Part B (U.S. EPA 1991a), Part E (U.S. EPA 2004a), and supporting documents and guidelines
published by Cal/EPA (DTSC 1993, 1994, 1999).

This section presents the steps that will be used to calculate the human-health risks. Within each
step there will be a need to make various decisions based on the data collected. The combined
historical data and proposed RI sampling data is of sufficient density to provide a statistically
valid data set to calculate risks to human health and environmental receptors for OU-2C in
whatever separate decision areas are finally demarcated upon completion of the Supplemental RI
activities. The Navy is proposing an iterative process for making these decisions to allow
progressive consensus between the regulatory agencies and the Navy. Specifically, this RAWP
does not identify exposure units for the risk assessment because it is most appropriate to do this
task once the historical and new data have been compiled and evaluated. This approach will
allow flexibility in making decisions based on areas of impact that may be unknown at this time,
and allow more collaboration between the regulatory agencies and the Navy. Prior to completion

of the risk assessment, the Navy will discuss various possible approaches to expedite preparation
of multiple risk assessments;without compromising the calculation of the correct baseline human
health cancer risks and noncancer hazard indices.

2.1 DATA EVALUATION

All chemicals and radionuclides reported at concentrations or activities above detection
limits in at least one sample in which data are considered applicable and usable will be
included as COPCs in the HHRA. The historical and proposed RI data are considered
adequate to support this HI-IRA.

2.2 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to evaluate the type and magnitude of
exposures to a human receptor from COPCs at a site. The following subsections describe
the receptors, the exposure concentrations, the estimation of chemical intake that will be
used to quantify exposure for each pathway, and reasons for their selection.

2.2.1 Receptor Analysis
As described in the conceptual site model (Figure 1-1), potential receptors are future
residents and occupational and construction workers. These receptors could come into
contact with COPCs through ingestion of soil, inhalation of vapors in indoor and outdoor
air, and dermal contact with chemicals in soil. Residents could also ingest homegrown
produce grown in local soil.
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2.2.2 Estimationof ExposurePointConcentrations
An exposure point concentration (EPC) is the concentration of a chemical in a
contaminated medium at the point of contact with a receptor. The United States
Environmental Protection Agency (U.S. EPA) recommends using the 95 percent upper
confidence limit (UC,L) of the arithmetic mean or the maximum concentration, whichever
is lower (U.S. EPA 1989, 2002a). In cases where there are fewer than ten samples, the
maximum concentration will be used. An EPC will be calculated for each COPC using
the U.S. EPA software ProUCL, Version 3.00.02 (U.S. EPA 2006b), as follows.

1. Thedistributionofthedata willbe determined. Samplesreportedas nondetect
willbe includedas valueswitha concentrationof one-halfthedetectionlimit.
Therewillbe no limitationson thepercentageofnondetects.

2. TheStudent's;t-testwillbe usedto calculatetheEPCfor normaldata, the
Landequationfor lognormaldata,and thegammaUCLfor data thatfit a
gammadistribution. TheapproximateChebyshevlirrfitwillbe usedfor
nonparametricdata.

3. Themaximumconcentrationwillbe usedas theEPCif the appropriate
95 percent U(I will be greater than the maximum concentration.

2.2.3 ModeledExposureConcentrations
Two types of data will be used to estimate indoor air concentrations: subslab soil gas data
from existing buildings, and groundwater data. Subslab soil gas to indoor air will be
modeled using Cal/EPA attenuation factors applied to the soil gas data (DTSC 2005).

Groundwater data will also be used to model indoor air concentrations in areas where
there are no subslab soil gas data. Also, groundwater data will be used to model outdoor
air in the vicinity of Building 5 with the assumption that the building and foundation have
been removed. Groundwater data will also be used to determine whether any chemicals
identified in the subslab soil gas are derived from chemicals in groundwater.

The Johnson and Ettinger model, using site-specific input parameters, will be used to
calculate EPCs for inhalation of vapors in indoor air from volatile COPCs in soil and
groundwater (U.S. EPA 2004c). Default Johnson and Ettinger model parameters will be
used except for the following site-specific input values:

• soil type

• soil vaporpermeability

• vadosezonesoil drybulk density

• vadosezonesoil totalporosity

• vadosezonesoil water-filledporosity

• residentialair and industrialair exchangerates
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The U.S. EPA Region 9 volatilization factors and particulate emission factor presented in
the preliminary remediation goals (PRGs) will be used to calculate EPCs for inhalation of
vapors and particulates in outdoor air originating in soil (U.S. EPA 2004d).

Site-specific assumptions will be developed for ingestion of homegrown produce. The
transfer of COPCs from soil to plants is estimated with an uptake factor (DTSC 1993).
Uptake factors for inorganic chemicals will be developed by U.S. EPA from empirical
data for plant uptake (U.S. EPA 1996). For PAHs, field data are used from studies that
measured the concentrations in the soil and in produce (Sams_e-Petersen et al. 2002).
For other organic chemicals, uptake factors are calculated from the chemical-specific
octanol-water partition coefficient and the organic-carbon-normalized partition
coefficient (DTSC 11993). Volatile chemicals are not included in this pathway because
they are not known to accumulate appreciably in plants or vegetables. Also, volatile
chemicals are not likely to be persistent in shallow soils,where the roots of plants would
be able to absorb them.

The exposure frequency for ingestion of homegrown produce will be calculated
using 20 percent of the total days of exposure frequency for the residential scenario
(resulting in 70 days per year). Ingestion rates will be selected from U.S. EPA guidance
(U.S. EPA 1997b). U.S. EPA estimates that homegrown fruits and vegetables account
for 4 percent and 6.8 percent, respectively, of receptor diets. Using the 95th percentile of
fruit and vegetable iintakes (12 grams per kilogram per day [g/kg/day] and 10 g/kg/day,
respectively), a 704filogram adult would ingest 33.6 and 47.6 grams per day (g/day) of
homegrown fruit and vegetables, respectively, and a 15-kilogram child would ingest
7.2 and 10.2 g/day, respectively. These values will be summed to provide the total daily
intake of homegrown produce. These values are for total produce intake, and represent
the edible portions of the produce (U.S. EPA 1997c).

2.2.4 Estimation of Dose Rates

Exposure dose rates are the amount of chemical to which a receptor is exposed per unit
body weight and time. Dose rates are estimated by integrating intake variables, such as
body weight and exposure duration, with the EPC. Exposure values used in the
estimation of dose rates are presented in Tables 2-1 and 2-2 for reasonable maximum
exposure and central tendency exposure, respectively.

2.3 TOXICITY ASSESSMENT

The hierarchy of human-health toxicity values used by U.S. EPA Region 9 in their PRGs
follows Directive 9285.7-53, issued by U.S. EPA's Office of Solid Waste and Emergency
Response on December 5, 2003, as follows:

• Tier 1- U.S.EPAIntegratedRisk InformationSystem(IRIS)database
(U.S. EPA 2006c)

• Tier 2 - U.S. EPA Provisional Peer-Reviewed Toxicity Values (PPRTVs)

_, • Tier3- HealthEffectsAssessmentSummaryTables(U.S.EPA1997d)and
NationalCenterforEnvironmentalAssessment(NCEA)
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The toxicity values used in this risk assessment will be compiled from the U.S. EPA
Region 9 PRG Table (U.S. EPA 2004d). Values from IRIS will be confirmed through a
review of U.S. EPA's IRIS database (U.S. EPA 2006c) to check for updates that have
occurred since the publication of the PRGs.

Toxicity values are compiled from U.S. EPA Region 9 PRGs because PPRTVs and
values from NCEA are not available to the public. Therefore, any updates to PPRTVs
since publication of the PRGs are not available for inclusion.

Toxicity values developed by Cal/EPA will be also used in the risk assessment. The
Cal/EPA cancer slope factors for carcinogens are listed in the Office of Environmental
Health and Hazard Assessment toxicity database, accessible at http:llwww.oehha.ca.govl
risk/ChemicalDB/index.asp. Use of Cal/EPA toxicity values in addition to the U.S. EPA
toxicity values results in the creation of a separate risk assessment incorporating the
Cal/EPA toxicity values. However, it should be noted that the Navy agrees at this time to
evaluate Cal/EPA toxicity values, but clearly and expressly reserves the right to evaluate
the legal and technical justification for these values, and accept or reject them, before or at
the time of the Navy cleanup decisions.

The potential for he=dtheffects from lead will be evaluated by comparison of the EPC to
site-specific PRGs for lead (DTSC 1999).

Slope factors for radionuclides will be taken from the Federal Guidance Report No. 13,
Radionuclide Table (U.S. EPA 2001a) or the most recent values available for cancer
slope factors from U.S. EPA http:/Iwww.epa.govl/supeffund/resources/radiation/radrisk.
htm.#prg. If these two sources do not agree, the value;from the EPA website will be
used.

2.4 RISK CHARACTERIZATION

The final step will be the characterization of risk, in which exposure (e.g., daily intake)
and toxicity information (e.g., toxicity values) are integrated to calculate potential cancer
and noncancer health risks. According to the U.S. EPA directive, Memorandum
Regarding the Role of the Baseline Risk Assessment in Superfund Remedy Selection
Decisions (U.S. EPA 1991b):

Where cumulativecarcinogenicsite risk to an individualbased on reasonable
maximumexposurefor both currentand future land use is less than 1E-04,and
the noncarcinogenichazard quotient is less than 1, action generally is not
warrantedunlessthereareadverseenvironmentalimpacts.

2.4.1 CancerRiskCharacterization
Cancer risk represents the probability that exposure to COPCs could result in an
increased risk of cancer. Cancer risk is termed "the probability of increased individual
excess cancer." This means the risk over and above everyone's natural risk of cancer.
Cancer risk is a statistical probability, and does not predict how many cases of cancer
will occur.
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Cancerrisk = dailyintakex cancerslopefactor

The cancer risks are added across all the exposure pathways for each chemical and then
across chemicals to estimate overall risk. Total risks will be presented as the sum of the
incremental risk associated with both chemical and radiological exposure. Cancer risks
are discussed in the;context of a risk management range of 1 in 1,000,000 (106) to 1 in
10,000 (104). For risks between 10-6and 104, site-specific factors are considered when
making decisions about whether or not action is required to reduce risk.

Cancer risk for radionuclides will be calculated using residual radioactivity (DOE 1990)
or site-specific U.S. EPA PRGs (U.S. EPA 2006e), depending on the final data results.

2.4.2 Noncancerand Lead RiskCharacterization
Noncancer health effects are evaluated based on a hazard quotient (HQ) for individual
chemicals. An HQ value of 1 indicates that lifetime exposure has limited potential for
causing an adverse effect in sensitive populations, and values of less than 1 can generally
be considered acceptable.

The sum of chemic'd-specific HQs is called a hazard index (HI). It is appropriate to add
HQ values for different chemicals only if they have the same health effect. Adding HQ
values into a single cumulative HI value across chemicals is a preliminary estimate of the
highest possible noncancer risk. HI values of less than 1 can generally be considered

acceptable. Values greater than 1 are usually given closer attention.
noncancerrisk= dailyintake/ referencedose

The EPC for lead will be compared to the site-specific PRG.

2.5 UNCERTAINTY ANALYSIS

The uncertainty analysis discusses the sources of uncertainty in the risk assessment and
determines the level of confidence that can be placed in the findings. The uncertainty
analysis will consider the adequacy of the data, the representativeness of the exposure
assumptions and exposure concentration of site conditions, confidence in the toxicity
information for the COPCs, and risk calculations.
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V ECOLOGICAL RISK ASSESSMENT

This section presents the general methods and procedures for conducting a screening-level
ERA along with a supplemental risk assessment using Step 3a refined exposure assumptions
(Figure 3-1) for OU-2C.

3.1 OVERVIEWOF SCREENING-LEVELECOLOGICAL
RISKASSESSMENTANDSTEP3a

The purpose of the screening-level ERA is to evaluate whether chemicals present in the
soil and groundwater pose a potential hazard to ecological habitats or biota.

The screening-level ERA will follow the Navy's guidance for conducting ERAs
(DON 1999, 2001). The Navy's policy requires a tiered approach and is consistent with
the U.S. EPA Superfund ERA guidance (U.S. EPA 1997b). Tier 1 of the Navy's
guidance is analogous to Steps 1 and 2 of the U.S. EPA Superfund guidance
(U.S. EPA 1997b), which also result in a screening-level ERA.

The state of California has also prepared guidance documents pertaining to an ERA
(Cal/EPA 1996a,b). The Navy's Tier 1 process is similar to the first two components of
the California process: scoping assessment and Phase I predictive assessment.
Following the process for an ERA described in the Navy policy (DON 1999, 2001) is
expected to provide an approach that is consistent with the California process.

_m¢ A Tier 1 screening-level ERA employs existing data and conservative assumptions
regarding contaminant exposure. The objectives of the Tier 1 screening-level ERA are to
provide a scientific !basisfor deciding whether a site may be eliminated from concern, to
identify risk conditions that may require immediate attention, and to determine whether
additional ERA is wan'anted. Within Tier 1, the primary objective of Step 1 is to
determine whether complete exposure pathways exist between chemicals and selected
ecological receptors at the site. In Step 2, risks are characterized using screening
ecotoxicity estimates and conservative exposure assumptions for those chemicals for
which complete pathways are identified.

At the conclusion of the screening-level ERA, there is a scientific management decision
point at which a risk management decision is made regarding the status of the site. The
following are the three possible outcomes of the Tier 1 screening-level ERA.

• Siteconditionsposean acceptablerisk and no furtheractionis wan'anted.

• Siteconditionsposea potentiallyunacceptableriskthat requiresadditional
evaluationwitha Tier2 baselineERA.

• Siteconditionspose a potentiallyunacceptableriskand acceleratedsite
remediationis warranted.

It is unlikely that a screening-level ERA using conservative exposure assumptions will
indicate the absence of potential ecological risk at this site; therefore, a supplemental risk
assessment using Step 3a refined exposure assumptions will also be provided (Figure 3-1).
The supplemental risk assessment is described at the beginning of the Tier 2 process,
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Step 3 - Refinement of Preliminary Chemicals of Concern (U.S. EPA 1997b) and Step 3a-
Refinement of Conservative Exposure Assumptions (DON 1999), and uses refined
exposure assumption,,;that are less conservative but are expected to provide a more realistic
exposure estimate.

If the process continues, the screening-level ERA will identify exposure pathways and
chemicals of potential ecological concern (COPECs) for the Tier 2 baseline ERA. If
sufficient supporting evidence is available, and the Navy and regulatory agencies agree,
those contaminants and exposure pathways identified dunng the screening-level ERA as
posing negligible risk will be eliminated.

3.2 EXPOSURE PATHWAY EVALUATION

To develop a site-specific evaluation of potential exposure pathways, available site-
specific data will be reviewed and preliminary COPECs will be identified. Ecotoxicity
profiles for COPECs will be evaluated in the risk assessment. Assessment end points and
ecological receptors are proposed in the following sections. The exposure models for the
screening-level ERA and for the Step 3a refined screening-level risk assessment are
summarized in Table 3-1.

3.2.1 Site Location and Description
Alameda Point is at the west end of Alameda Island, which is located along the eastern
margin of the San Francisco Bay near the City of Oakland in Alameda County, California V
(Figure 3-2). OU-2C, approximately 53 acres in size, is located in the central portion of
Alameda Point. Section 1 of this RAWP provides site descriptions for OU-2C and
IR Sites 5, 10, and 12. The screening-level ERA will address the soil and groundwater
at OU-2C.

The land that is Alameda Point was created by filling natural bay tidelands and offshore
areas with dredge spoils from the Oakland Estuary (now the Oakland Inner Harbor),
Seaplane Lagoon, and the San Francisco Bay. Seaplane Lagoon, an extension of the San
Francisco Bay, is located in the southeastern portion of Alameda Point and is
approximately 1,000 feet south of OU-2C (Figure 3-3). Because Seaplane Lagoon is
contiguous with the San Francisco Bay, all references to "the bay" in this ERA refer also
to Seaplane Lagoon.

OU-2C is bounded in all directions by various industrial areas of Alameda Point. The
site is primarily covered by pavement and buildings (Figure 3-4). The ground surface at
OU-2C is fiat, with an approximate elevation of 12 feet above mean sea level (MSL).
Average groundwater elevation at OU-2C is 5.1 feet above MSL (approximately 6.9 feet
below ground surface [bgs]). No naturally occurring surface water bodies exist on
Alameda Point.

3.2.2 EcologicalSetting

This section describes biological habitats; representative organisms; and rare,
endangered, or threatened species in the vicinity of OU-2C. Habitat descriptions are
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based on information presented in the California Wildlife Habitat Relationships System
(CDFG 2001; Sawyer and Keeler-Wolf 1995; Mayer and Laudenslayer, Jr. 1988).

3.2.2.1 ECOLOGICAL HABITATS

The following ecological habitats occur within a 1-mile vicinity of OU-2C.

• BarrenhabitatoccursatOU-2Cas baresoil, pavedareas,and buildings;andon
adjacentlandatAlamedaPointand in the Citiesof Oaklandand Alamedaas
roads,parkingareas,buildings,andrunways.

• Urbanhabitatoccurson adjacentlandat AlamedaPointand in the Citiesof
Oaklandand Alamedaas ornamentalshrubs,trees,and landscapedareas.

• NonnativegrasslandhabitatoccursonAlamedaPointto thewestof OU-2C.

• Estuarinehabitatoccursin portionsof SanFranciscoBay, suchas the Oakland
Inner Harborto thenorth ofAlamedaPoint, SeaplaneLagoonto the southof
OU-2C,andthe mainSanFranciscoBayto the southof AlamedaPoint.

Barren habitat generally offers little value to wildlife; it may serve as a corridor between
other habitats or as a place of brief resting, but is not a significant place of shelter.

Urban habitat generally supports few wildlife species due to human disturbances and
limited vegetation. Vegetation includes grass lawns, ornamental trees, and landscaped
shrubs. Typical animal representatives of the urban habitat include the house finch
(Carpodacus mexicanus), house sparrow (Passer domesticus), American robin (Turdus
migratorius), red-winged blackbird (Agelaius phoeniceus), scrub jays (Aphelocoma
californica), California ground squirrel (Spermophilus beecheyi), and feral cats. In
addition, raccoon (Procyon lotor), striped skunk (Mephitis mephitis), and Virginia
opossum (Didelphis virginiana) may occur occasionally.

Nonnative grassland habitat offers shelter, forage, and nesting opportunities for a variety
of animal species. The northern harder (Circus cyaneus), killdeer (Charadrius
vociferus), California homed lark (Eremophila alpestris actia), and burrowing owl
(Athene cunicularia) are avian species that nest in the grassland habitat of Alameda Point.
Avian predators occurring in the grassland habitat include the red-tailed hawk (Buteo
jamaicensis), northern harder, American peregrine falcon (Falco peregrinus anatum),
white-tailed kite (Elanus leucurus), and American kestrel (Falco sparverius). Prey
species occurring in the grassland habitat include the rock dove (Columba livia),
mourning dove (Zenaida macroura), black-tailed hare (Lepus californicus), rabbit
(Sylvilagus floridanus), and Califomia ground squirrel. Raccoon, striped skunk, and
Virginia opossum may forage in the grassland region. Small areas of scrub habitat occur
within the grassland ihabitat.

Estuarine habitat of San Francisco Bay exists in the intertidal and subtidal zones along
the shoreline of Alameda Point and nearby areas. To the north of Alameda Point is the
San Francisco Bay waterway known as the Oakland Inner Harbor. An embayment
known as Seaplane Lagoon is located south of OU-2C. The main body of San Francisco

_r' Bay is adjacent to the southern margin of Alameda Point. Predominant vegetation
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includes eelgrass (2'_stera marinara), various marine algae, and phytoplankton. The
estuarine habitat supports numerous invertebrates, including polychaete worms,
amphipod crustaceans, clams, snails, and crabs. Representative fish species include
topsmelt, anchovy, surfperch, and gobies. Numerous other fish species are also present.
Fish and invertebrates occurring in the estuarine habitat represent a food source for many
birds, including the California least tern, California brown pelican (Pelecanus
occidentalis californicus), western grebe (Aechmophorus occidentalis), and western
snowy plover (Charadrius alexandrinus nivosus).

3.2.2.2 THREATENED, ENDANGERED, AND OF-CONCERN SPECIES

Special-status species for the screening-level ERA are those plant and animal species that
are classified as threatened, endangered, or species-of-concern by state or federal
agencies, and that are known to occur or have the potential to occur in the terrestrial or
aquatic habitats in the vicinity of OU-2C (CDFG 2004a,b; 2006a,b). Table 3-2 provides
a list of these special-status species for Alameda Point. Local environmental impact
reports were used to determine the likelihood of these species occurring at or in the
vicinity of Alameda Point (LSA 2001, WRT 2002). Because of the barren and disturbed
habitat at OU-2C, the listed species are unlikely to occur at the site.

Point Reyes bird's-beak (Cordylanthus maritimus palustris), a small annual herb that
grows along the fringe of coastal salt marshes, is a federally listed endangered species
and has not been reported at Alameda Point since 1917. According to historical records,
the grassland and scrub plant species Santa Cruz tarplant (Holocarpha macradenia),
Kellogg's horkelia (Horkelia cuneata sericea), Contra Costa goldfields (Lasthenia
conjugens), and A&_be sanicle (Sanicula maritima) have also not been observed in the
area for many years. It is therefore unlikely that these species will occur at Alameda
Point. In fact, none of the plant species on state or federal lists were reported in
vegetation surveys conducted at Alameda Point in 1995 and 1997 (TtEMI 2003a).

Steelhead (Oncorhynchus mykiss) and Chinook salmon (Oncorhynchus tshawytscha)
traverse the San Francisco Bay during migration from the ocean to the Sacramento River
delta and freshwater rivers and streams (USACE et al. 1998). Green sturgeon (Acipenser
medirostris) occur primarily in the northern portion of San Francisco Bay (San Pablo and
Suisun Bays) and spawn in the rivers (USACE et al. 1998). Steelhead, salmon, and
sturgeon may occasionally occur in the vicinity of Alameda Point.

The Alameda whipsnake (Masticophis lateralis euryxanthus) occurs primarily in scrub
habitat and occasionally in grassland habitat. The Alameda whipsnake has not been
observed at Alameda Point and is unlikely to occur there due to limited habitat.

Steller sea lion (Eumetopias jubatus) have been recorded in the area near Alameda Point
but are not expected to occur regularly. The salt marsh harvest mouse and salt marsh
wandering shrew (Sorex vagrans halicoetes) inhabit salt marshes, but neither has been
observed at Alameda Point. No salt marsh harvest mice were reported during a
biological survey in 1995 (TtEMI 2003a). The San Francisco dusky-footed woodrat
(Neotomafuscipes annectens) and Alameda Island mole (Scapanus latimanus parvus) are
unlikely to occur at OU-2C, based on infrequent sightings in the past. The California
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mastiff bat (Eumops perotis californicus) and Townsend's western big-eared bat
(Corynorhinus townsendii townsendii) may occur at Alameda Point and may forage in the
vicinity of OU-2C.

Several sea birds, shore birds, and salt marsh birds such as the western snowy plover,
California least tern, double-crested cormorant, California brown pelican, California
clapper rail, California black rail (Laterallus jamaicensis coturniculus), salt marsh
common yellowthroat, and Alameda song sparrow occur or may potentially occur at
Alameda Point. However, the shore birds and marsh birds are not expected to occur at
OU-2C because they prefer a salt marsh habitat. The sea birds such as cormorant,
pelican, and tern may forage for fish in the bay at Oakland Inner Harbor or Seaplane
Lagoon. Several birds occur in the grassland or scrub habitat in areas adjacent to OU-2C;
these birds include the northern harrier, merlin, burrowing owl, California homed lark,
loggerhead shrike (Lanius ludovicianus), white-tailed kite, and American peregrine
falcon. These avian species may occasionally occur at OU-2C.

3.2.3 Description of Available Data
Results from previous investigations at OU-2C indicate the presence of various organic
and inorganic chemical compounds in soil and groundwater. OU-2C soil and
groundwater samples have been analyzed for VOCs, SVOCs, metals, pesticides, and
PCBs. Most of the SVOCs reported in soil and groundwater samples are PAHs.

Preliminary COPECs including metals, VOCs, SVOCs, pesticides, and cyanide were
identified in the draft RI Report (SulTech 2005).

3.2.3.1 SOIL COPECs

Typically, COPECs iinsoil are identified using analytical data from soil samples collected
between 0 and 6 fi_,etbgs (Cal/EPA 1998). For OU-2C, COPECs in soil may be
identified using analytical data from soil samples collected between 0 and 7 feet bgs,
since groundwater is;at approximately 7 feet bgs. Soil sample collection depth will be
addressed in the uncertainties discussion. The initial COPEC list for soil will include all
chemical compounds that are reported at least once at a concentration greater than the
detection limit.

3.2.3.2 GROUNDWATER COPECs

COPECs in groundwater will be identified using analytical data collected from
groundwater monitoring wells. The initial COPEC list for groundwater will include all
chemical compounds that are reported at least once at a concentration greater than the
detection limit.

3.2.4 Ecotoxicity Profiles
Compounds listed on the preliminary COPEC list are known to have adverse ecological
effects on various aquatic organisms. Ecotoxicity profiles for COPECs will be prepared

_, from existing literature to support evaluation of exposure pathways. The ecotoxicity
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profile of a COPEC will include descriptions of toxic mechanisms, environmental fate
and transport, and levels associated with adverse effects.

3.2.5 Assessment End Points and Associated Ecological Receptors

Assessment end points represent those aspects of the ecosystem that are to be protected
from potential adverse effects due to exposure to site contaminants. Assessment end
points are likely to address particular roles or functions within the ecosystem rather than
specific species, although threatened or endangered species will be addressed. Ecological
receptors associated with the selected assessment end points will be identified. This
provides a means of :specificallyevaluating the assessment end point.

Assessment end points generally include considerations for survival, growth, and
reproduction of populations; characteristics of communities; and functions of habitats.

Representative ecological receptors would optimally represent a large number of individual
species, including species that share a similar ecological or trophic function, are considered
recreationally important, and are listed as threatened or endangered. The assessment and
measurementend points for the OU-2C evaluation are presented in Table 3-3.

Identification of assessment end points and representative ecological receptors provides a
list of important biota at the site that is potentially susceptible to the preliminary
COPECs. The presence of a contact mechanism (exposure pathway) between the
ecological receptors and the COPECs will then be evaluated.

3.2.6 Potential Exposure Pathways
Potential exposure pathways represent a potential mechanism by which preliminary
COPECs occurring in a particular medium may come into contact with an ecological
receptor. Evaluation of potential exposure pathways must include a consideration of the
fate and transport mechanisms that describe the potential for COPECs to migrate from
one medium to another. Fate and transport mechanisms to be considered include surface
runoff, groundwate_r transport and discharge, sediment transport, volatilization,
adsorption, and bioaccumulation.

Generally, potential ,exposure pathways between ecological receptors and contaminated
media include direct media contact and indirect media contact (via food) as follows:

• ingestionof contaminatedmedia

• ingestionof contaminatedfooditems

• inhalationor respiration(via lungs,gills,and skin)of contaminatedmedia

• dermalcontactwith contaminatedmedia

Exposure by ingestion of contaminated media and food items is the typical scenario for
larger organisms, such as mammals and birds. Exposures of mammals and birds by
inhalation and dermaJlcontact are present but are generally considered minor compared to
the exposure by inges.tionand will not be included in the 15skassessment.
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Exposure to contaminatedmedia via dermal contact,respiration(which includes
contaminanttransportacrossthebodywall andgills), andingestionisthe typicalscenario
for smaller organisms(e.g., invertebrates),amphibians,and most aquaticspecies
(e.g., fish).

3.2.7 Preliminary Conceptual Site Model

The preliminary conceptual site model integrates the site-specific evaluations listed
previously and presents the expected relationship between the preliminary COPECs and
the ecological receptors. The conceptual site model identifies and discusses
the following:

• sourcesofcontamination

• fateandtransportmechanisms
• contaminatedmedia

• completeexposurepathways
• COPECs

• assessment end points and associated ecological receptors

Figure 1-1 shows potential exposure pathways for the OU-2C habitat.

3.3 ECOLOGICALEFFECTSEVALUATION
Screening-level ecological effects values are presented as threshold concentrations
or doses.

3.3.1 Surface Water Effects Values for Aquatic Life
The preferred aquatic threshold value will be a compound-specific ambient water quality
chronic criterion for saltwater aquatic life (see Table 3-4 for a preliminary list of
COPECs). The preferred values will be ambient water quality criteria presented in the
California Toxics Rule (U.S. EPA 2000a).

The cadmium value listed in the California Toxics Rule (9.3 micrograms per liter [lag/L])
will be replaced with an updated value (8.8 lag/L) due a recent revision to the cadmium
national ambient water quality criterion (U.S. EPA 2001b).

A saltwater chronic value for mercury is not listed in the California Toxics Rule. The
screening level assessment will use the value, 0.025 lag/L,listed in the San Francisco Bay
Basin Plan (Cal/EPA 1995) and in the San Francisco Bay Ecological Screening Levels
(Cal/EPA 2005), which is based on the criteria listed in U.S. EPA's Ambient Water
Quality Criteria for Mercury - 1984 (U.S. EPA 1985). The refined assessment will use
the national recommended water quality criterion (0.94 lag/L) for aquatic life (fish and
invertebrates)based on U.S. EPA updates (U.S. EPA 1995a, U.S. EPA 2002b, U.S. EPA
2006d).

Art.E,RAWP- WPforSupplementalRISamplingatOU-2C,AlamedaPoint pageE3-7
5/1/2007 12:16:48PM Iwk:\wordproces_ng_cto-O93_wod_ plan_nal_attachrnents'_tt,e_mwp_2007035.doc



CLEAN 3
CTO-0093/0203
May 2007

Section3 EcologicalRiskAssessment

If a value for a compound is not listed in the California Toxics Rule, a value will be
selected from the following resources in the order presented:

• proposedfederalwaterqualitycriteria(criteriacontinuousconcentration)for
saltwateraquaticlife

- antimony(U.S.EPA1990)

- phenanthrene(U.S.EPA1990)

• chronicscreeningvaluefor saltwater,U.S.EPARegion4 (U.S.EPA2001c)

• availabledata.from scientificliterature

- chronicno observedeffectconcentration(NOEC),adjustmentfactor 1

- acuteNOEC,adjustmentfactor0.1

- acuteLOEC,adjustmentfactor0.01

- chronicLOEC,adjustmentfactor0.1

- 96-hourlethalconcentration50 percent,adjustmentfactor0.01

3.3.2 VertebrateToxicityEffectsValues
COPECs will be evaluated with ecotoxicity estimates. These values will be preferentially
based on a no-effect level for chronic exposures. Preliminary COPECs identified in soil
are known or suspected to cause various adverse responses in terrestrial wildlife.
Guideline toxicity reference values (TRVs) originally prepared by the Navy and the
U.S. EPA Region 9 Biological Technical Assistance Group (BTAG) (EFA-West 1998)
are included in ERA guidance documents by the Cal/EPA (2000, 2002). Wildlife TRVs
are presented in the guidance documents as a lower estimate and an upper estimate of
effect thresholds. The low-TRV, based on no observed adverse effect level (NOAEL)
data, represents a threshold below which no adverse effect is expected. The high-TRV,
based on an approximate midpoint of the range of effect levels, represents a threshold
above which an adverse effect is likely to occur. TRVs used in the screening-level ERA
will be low-TRVs unless otherwise noted.

For compounds without a Navy-BTAG TRV, a TRV will be selected from the scientific
literature. If literature-based values are not chronic NOAEL values, a factor of 0.1 will
be used to convert to a chronic value, and a factor of 0.1 will be used to convert to a
NOAEL value, as necessary. If an avian TRV is unavailable for a COPEC, the
mammalian TRV wi]tlbe used with an adjustment factor of 0.1. TRVs for a preliminary
list of COPECs are listed in Table 3-5 for mammals and in Table 3-6 for birds.

If the difference in body weight is more than two orders of magnitude (Cal/EPA 1999),
wildlife TRVs will be adjusted for the difference in sensitivity between test species
(usually standard laboratory animals) and selected ecological receptors for the site. An
allometric adjustmenllwill be used for mammalian and avian species (Sample and Arenal
1999) based on body weights of the test species described in the scientific literature.
Scaling factors presented by Sample and Arenal (1999) indicate that mammalian
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sensitivity increase,; with increased body weight, and avian sensitivity increases with
decreased body weight.

For mammals, TRVs will be calculated using

Tg Vwildlife = NOAELtest * (B Wtes/B Wwildlife)[1-0"941

For birds, TRVs will be calculated using

TR Vwitdtife= NOAELtest * (B Wtes/n Wwitdtife)[1"1"21

where

TRV,,itat_/,= toxicityreferencevaluefor wildlifespecies
NOAE_,st = 11oobservedadverseeffectlevelfor test species
BWt,_t = lxxlyweightfortest species
BWwi_/, = lxxtyweightfor wildlifespecies

3.4 EXPOSURE ESTIMATION

Risk characterizations will be prepared as HQs for vertebrate wildlife based on realistic
exposure estimates and screening ecotoxicity values.

Exposure estimates will be prepared for complete exposure pathways between the
COPECs and the selected ecological receptors. The exposure models for the screening-
level risk assessment and for the Step 3a refined screening-level risk assessment are

_" summarized in Table 3-1.

For the screening-level risk assessment, ingestion exposure for vertebrate wildlife will be
estimated from the maximum concentration present in the ingested items. COPEC
concentrations in invertebrate prey items (food) will be estimated with bioaccumulation
factors (BAFs).

Ingestion exposures for larger organisms, such as mammals and birds, will be based on
dose calculations (quantity of COPEC per day by body weight, milligrams per kilogram
per day [mg/kg-day]). Dose calculations will be prepared for each ingested medium or
food item, and then summed for a total dose. The basic dose calculation for a medium or
food item is:

Dosei = Cl x IR x Fi x SUF x AEi x BW "1

where

Dosei = COPE(;dailydoseper ingestedmediumor food(mg/kg-day)
C_ = chemicalconcentrationof COPECin mediumor food(milligramsper

kilogram[mg/kg])
IR = ingesticmrate (kilogramsper day)
F_ = fractionof mediumor foodin totaldiet ofreceptor(unitless)
SUF = site-usefactor,ratio of siteareato homerange(unitless)
AEi = assimilationefficiencyof COPECin mediumor food (unitless)
BW = bodyweightof receptor(kilograms)
i = identifierfor environmentalmediumor food item
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For typical receptororganisms,U.S.EPA summarizesexposurefactorssuchasIR andFi
(U.S.EPA 1993a). Exposurefactorsfor therepresentativevertebratewildlife receptors
are listed in Table 3-7 for the screening-levelrisk assessmentandTable 3-8 for the
Step3a refined screening-levelrisk assessment.Exposurefactorsfor representative
aquaticvertebratewildlife receptorsare listedin Table 3-9 for the screening-levelrisk
assessmentandTable3-10for theStep3a refinedscreening-levelrisk assessment.

Soil-to-plantBAF valuesfor someinorganicCOPECswere developedat Oak Ridge
NationalLaboratory(ORNL). Medianvalueswill be selectedfrom thosedevelopedby
BechtelJacobsCompanyLLC (1998),Efroymsonet al. (2001),andBaeset al. (1984).
Soil-to-plantBAJ= valuesfor organicCOPECswill be estimatedusing medianvalues
listedin U.S.EPA (2003). BAF for organiccompoundsfor whichnomedianvaluesare
availablewill beestimatedwith theregressionequationof U.S.EPA (2003):

Logsoil-to-plantBAF = (0. 4965* LogKo,,)+ 2.53

where

Kow = octanol-waterpartitioncoefficient

Soil-to-invertebrate BAF values for some inorganic COPECs were developed at ORNL.
Median values will be selected from Sample et al. (1998a, 1999). The BAF values for
antimony and thallium will be selected from values recommended by U.S. EPA (1999a).
BAFs for pesticides and PCBs will be estimated with median uptake factors for PCBs
(Sample et al. 1999). BAF values for PAHs will be selected from Beyer and Stafford
(1993). The BAF values for SVOCs will be estimated with the median uptake factor for
2,3,7,8-tetrachlorodibenzo-p-dioxin (Sample et at. 1999). BAF values for VOCs will be
estimated using the equation of Southworth et al. (1978):

Log soil-to-invertebrate BAF = (0.819 * Log Ko,,)- 1.146

where

Ko_, = octanol-waterpartitioncoefficient

Soil-to-small-mammal BAF values for some inorganic COPECs were developed at
ORNL. Median values will be selected from Sample et al. (1998b). Because BAF values
for antimony, beryllium, and molybdenum are not available, a BAF value of 1 will be
assumed. Soil-to-small-mammal BAF values for organic COPECs will be estimated
using the median value for tetrachlorodibenzodioxin from Sample et al. (1998b).

Tissue residue concentrations of the groundwater COPECs in prey species will be
estimated with water-to-invertebrate and water-to-fish BAFs. The aquatic BAFs will be
estimated as the bioconcentration factor (BCF) multiplied by the food chain multiplier
(FCM) (U.S. EPA 19'95b).

Water-to-invertebrate BCFs will be selected from U.S. EPA values (1999b). If U.S. EPA
values are not available, BCF values will be selected from the scientific literature or
water-to-fish BCF values will be used.
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Water-to-fishBCFs for inorganiccompoundswill be selectedfrom U.S. EPA values
(1999b). Water-to-fishBCFsfor organiccompoundswill be selectedfrom a predictive
model("BCFwin") availablefrom theU.S.EPA (2000c)basedon octanol-waterpartition
coefficient(Kow) values. The Kow valueswill be selectedfrom a databaseand
predictivemodel("KOWwin") availablefromtheU.S.EPA (2000c). If BCFvaluesare
not availablethrou_lthesemethods,valueswill beselectedfromthescientificliterature.

3.5 CHARACTERIZATIONOF RISK

Risk characterization will be prepared for the assessment end points (as represented by
the ecological receptors) for which complete exposure pathways have been identified that
link the site COPECs with the ecological receptors. Risk managers may use the risk
characterization to determine the direction of any future investigation or the disposition
of the site.

3.5.1 HazardQuotient
The principal approach for risk characterization is use of the HQ, which is the ratio of the
exposure estimate to the screening ecotoxicity value. Development of the exposure
estimates and the screening ecotoxicity values has been described in earlier sections.
HQs will be prepared on a receptor-COPEC basis. Typically, HQ values less than or
equal to 1.0 are considered representative of negligible or acceptable risk. HQ values
greater than 1.0 are considered representative of potentially unacceptable risk, based on
conservative screening criteria.

3.5.2 HazardIndex
An HI may be calculated that represents the sum of several HQ values for a particular
receptor. HI values will be applicable and developed only for COPECs that demonstrate
cumulative effects and similar modes of toxic action.

3.6 CONCLUSIONS

The conclusion of the Tier 1 screening-level risk assessment will present a
characterization of risk to the selected assessment end points presented by exposure to
COPECs at the site. The conclusion will provide information upon which risk
management decisions may be prepared for future assessment or subsequent disposition
of the site.
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LEGEND:

potentially complete exposure pathway

X incomplete exposure pathway Risk Assessment Work Plan for OU-2C

O not considered a significant source of exposure Figure 1-1
NOTES: Conceptual Site Model

a ingestion of soil and food items by terrestrial receptors Alameda, California
b will only be considered complete if there is evidence that groundwater is discharging to

San Francisco Bay, Seaplane Lagoon, or Oakland Inner Harbor, which will be determined
upon completeion of supplemental Remedial Investigation sampling .,,,J__ ILL.. Date: 12/19/06

c subslab soil gas data will be used for indoor air concentrations when available: I1_ Bechtel Environmental, Inc. File No: 081014551otherwise shallow groundwater and soil data will be used to estimate potential air CLEAN3 Program Job No: 23818-093
concentrations Rev No: F



Step 1: Evaluate exposure pathway

• Conduct site visit
• Compile and evaluate existing data
• Identify complete exposure pathways on a contaminant-by-

contaminant and medium-by-medium basis

F Delete preliminary
No b/ COPC from further '_

" \ consideration for medium )
_. under evaluation J

No _. No further action

Step 2: Conduct doselexposure estimation and
risk characterization for remaining COPCs

AND

Step 3a: Refine conservative exposure assumptions

• Compile screening ecotoxicity values
• Estimate dose and exposure using refined exposure

assumptions
• Calculate risks using HQ approach

No I_k_. No further action

Risk Management Decision_"_
Proceed to Tier 2 baseline_
ecological risk assessment )

Imp lement°rnterim action J
Acronyms/Abbreviations:

COPC - chemical of potential concern
HQ - hazard quotient

Figure 3-1
Screening-Level Risk AssessmentProcess
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Table 2-1

Reasonable Maximum Exposure Values Used for Dally Intake

Residential Residential Construction Occupational
Equation Parameter Units Child" Adultb Worker Worker Intake Equation

Ingestion of Soil
Concentrationin soil Cs mg/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific (Csx CF x IRS x EF x ED)/ (BW x AT)

Conversion factor CF kg/mg 1.00E-06 u.s. EPA2004d 1.00E-06 U.S.EPA2004d 1.00E-06 u.S.EPA2004d 1.00E-06 u.s. EPA2004d
Intake rate IRS mg/day 200 u.s. EPA2004d 100 U.S.EPA2004d 330 RWQCB2005 100 U.S.EPA2004d
Exposure frequency EF days/year 350 u.s. EPA2004d 350 U.S.EPA2004d 20 RWQCB2005 250 U.S.EPA2004d
Exposureduration ED years 6 U.S. EPA 2004(1 24 u.s. EPA 2004d 7 RWQCB 2005 25 U.S. EPA 2004d

Body weight BW kg 15 U.S. EPA 2004(1 70 U.S. EPA 2004d 70 U.S. EPA 2004d 70 U.S. EPA 2004d

Averagingtime (cancer) ATc days 25,550 U.S. EPA 2004<1 25,550 U.S. EPA 2004d 25,550 u.s. EPA 2004d 25,550 U.S. EPA 2004d

Averagingtime (noncancer) ATNc days 2,190 U.S.EPA2004d 8,760 U.S.EPA2004d 2,555 U.S.EPA2004d 9,125 U.S.EPA2004d
Dermal Contact with Soil

Concentration in soil Cs mg/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific (C s x CF x AF x SA x DAF x EF x ED) / (BW x AT)

Conversion factor CF kg/mg 1.00E-06 u.s. EPA2004d 1.00E-06 U.S.EPA2004d 1.00E-06 u.s. EPA2004d 1.00E-06 U.S.EPA2004d
Adherence factor AF mg/crn2 0.2 U.S.EPA2004d 0.07 U.S.EPA2004d 0.51 RWQCB2005 0.2 U.S.EPA2004d

U.S. EPA 2004a U.S. EPA 2004a U.S. EPA 2004a

Exposed skin area SA cm2/day 2,800 U.S.EPA2004d 5,700 U.S.EPA2004d 5,800 RWQCB2005 3,300 O.S.EPA2004d
U.S. EPA 2004a U.S. EPA 2004a U.S. EPA 2004a

Dermal absorption factor DAF unitless Chemical-specific DTSC 1994 Chemical-specific DTSC 1994 Chemical-specific DTSC 1994 Chemical-specific DTSC 1994
U.S. EPA 2004d U.S. EPA 2004d U.S. EPA 2004d U.S. EPA 2004<1

Exposure frequency EF days/year 350 u.s. EPA 2004d 350 u.s. EPA 2004d 20 RWQCB 2005 250 u.s. EPA 2004d

Exposure duration ED years 6 U.S. EPA 2004d 24 u.s. EPA 20(Md 7 RWQCB 2005 25 U.S. EPA 2004d

Body weight BW kg 15 U.S. EPA 2004d 70 U.S. EPA 20044:1 70 U.S. EPA 2004d 70 U.S. EPA 20(Md

Averaging time (cancer) ATc days 25,550 U.S.EPA2004d 25,550 U.S.EPA2004d 25,550 U.S.EPA2004d 25,550 U.S.EPA2004d

time U.S. EPA 20{Md U.S. EPA 2004d U.S. EPA 2004d U.S. EPA 2004d
Averaging (noncancer) ATNc days 2,190 8,760 2,555 9, 125

Ingestion of Homegrown Produce
Concentrationin soil Cs mg/kg Chemical-specific Chemical-specific NA -- NA -- (Cs x UF x IRS xEF x ED) / (BW x AT)

Uptakefactor UF __ Chemical-specific Chemical-specific NA -- NA --

Intake rate IRS kg/day 0.0174 u.s. EPA1997c 0.0812 U.S.EPA1997c NA -- NA

Exposure frequency EF days/year 70 Sitespecific 70 Sitespecific NA -- NA --

Exposure duration ED years 6 u.s. EPA2004d 24 O.S.EPA2004d NA B NA --

Body weight BW kg 15 u.s. EPA2004d 70 U.S.EPA2004d NA _ NA u

Averaging time (cancer) ATc days 25,550 u.s. EPA2004d 25,550 U.S.EPA2004<1 NA B NA __

Averaging time (noncancer) ATNc days 2,190 o.s. EPA 2004d 8,760 o.s. EPA2004d NA __ NA

Inhalation of Vapors in Indoor Air Originating
FromSoil and Groundwater

Concentrationin indoor air CA mg/ma Chemical-specific U.S.EPA2004c Chemical-specific U.S. EPA 2004c NA _ Chemical-specific U.S. EPA 2004c (CAx IRA x ET x EF x ED) / (BW x AT)
based on concentration in soil

and groundwater
Intake rate IRA m3/hour 0.42 o.s. EPA2004d 0.83 U.S.EPA2004d NA _ 0.83 U.S.EPA2004d

Exposure time ET hours/day 24 24 NA __ 8

Exposure frequency EF days/year 350 o.s. EPA2004d 350 U.S.EPA2004d NA __ 250 U.S.EPA2004d

Exposureduration ED years 6 u.s. EPA2004d 24 O.S.EPA2004d NA _ 25 U.S.EPA2004d

Body weight BW kg 15 U.S. EPA 2004d 70 U.S. EPA 2004d NA __ 70 U.S. EPA 2004d

Averagingtime (cancer) ATc days 25,550 U.S. EPA 2004(1 25,550 U.S. EPA 2004d NA B 25,550 O.S. EPA 2004<1

Averaging time (noncancer) ATNc 2,190 U.S. EPA 2004d U.S. EPA 20044:1 NA U.S. EPA 2004d
days 8,760 9,125

RAWP Table 2-1_2-2.xlsWable2-1 page 1 of 2



Table 2-1
Reasonable Maximum Exposure Values Used for Dally Intake

Residential Residential Construction Occupational
Equation Parameter Units Child" Adultb Worker Worker Intake Equation

Inhalation of Vapors in Outdoor Air Originating
from Soil

Concentrationin soil Cs mg/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific (CSx IRA x ET x EF x ED) / (VF x BW x AT)
Intakerate IRA m3/hour 0.42 u.s. EPA2004d 0.83 U.S. EPA2004d 0.83 RWQCB2005 0.83 U.S. EPA2004d

Volatilizationfactor VF m3/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific
Exposuretime ET hours/day 24 24 8 8
Exposure frequency EF days/year 350 U.S.EPA2004d 350 U.S.EPA2004d 20 RWQCB2005 250 U.S.EPA2004d
Exposure duration ED years 6 u.s.EPA2004d 24 U.S.EPA2004d 7 RWQCB2005 25 U.S.EPA2004(1
Body weight BW kg 15 U.S.EPA2004d 70 U.S.EPA2004d 70 U.S.EPA2004d 70 U.S.EPA2004d
Averagingtime(cancer) ATc days 25,550 U.S. EPA2004(1 25,550 u.s. EPA2004d 25,550 U.S. EPA2004d 25,550 U.S. EPA2004d

Averagingtime (noncancer) ATNc days 2,190 u.s. EPA2004d 8,760 U.S.EPA2004(1 2,555 U.S.EPA2004d 9,125 U.S.EPA2004d
Inhalation of Soil Particulates in Outdoor Air

Concentrationin soil Cs mg/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific (CSx IRA x ET x EF x ED) / (PEF x BW x AT)
Iintakerate IRA m3/hour 0.42 u.s. EPA 2004d 0.83 U.S. EPA 2004d 0.83 RWQCB 2005 0.83 U.S. EPA 2004d

Particulate emission factor PEF ma/kg 1.316E+09 u.S.EPA2004d 1.316E+09 U.S.EPA20O44 1.44E+06 RWQCB2005 1.316E+09 U.S.EPA2004d
Exposure time ET hours/day 24 24 8 8
Exposure frequency EF days/year 350 u.s. EPA 2004d 350 U.S. EPA 2004d 20 RWQCB 2005 250 U.S. EPA 20(Md

Exposureduration ED years 6 U.S. EPA 2004d 24 u.s. EPA 2004d 7 RWQCB 2005 25 U.S. EPA 20(Md

Body weight BW kg 15 u.s. EPA2004d 70 U.S.EPA2004d 70 U.S.EPA2004d 70 U.S.EPA2004d
Averagingtime (cancer) ATc days 25,550 o.s. EPA2004d 25,550 tJ.S.EPA2004d 25,550 U.S.EPA2004d 25,550 U.S.EPA2004d

Averagingtime (noncancer) ATNc days 2,190 u.s. EPA2004d 8,760 O.S.EPA2004d 2,555 U.S.EPA2004d 9,125 U.S.EPA2004d
References:

DTSC1994. PreliminaryEndangermentAssessmentGuidanceManual.
RWQCB2005. ScreeningforEnvironmentalConcemsat SiteswithContaminatedSoilandGroundwater,SanFranciscoBayRegion.
U.S.EPA1997c. ExposureFactorsHandbook.
U.S.EPA2004a. RiskAssessmentGuidanceforSuperfund,VolumeI: HumanHealthEvaluationManual(PartE, SupplementalGuidanceforDermalRiskAssessment)Interim.EPA/540/R/99/005.
U.S.EPA2004c. SoftwareImplementationofJohnsonandEttingerModel.Version3.0.
U.S.EPA2004d. Region9 PreliminaryRemediationGoals.

Notes:

a residentialchildageis0 to6 years
b residentalcarcinogenicexposurewasassumedfora totalof30years;6 yearsasa childand24 yearsasanadult;residentialnoncarcinogenicexposurewasassumedfora totalof6 yearsasa child

Acronyms/Abbreviations:
cm=/day- squarecentimetersperday mg/day- milligramsperday
days/year- daysperyear mg/kg- milligramsperkilogram
DTSC- (CaliforniaEnvironmentalProtectionAgency)DepartmentofToxicSubstancesControl mg/ms- milligramspercubicmeter
hours/day- hoursperday mS/hour- cubicmetersperhour
kg- kilograms m3/kg- cubicmetersperkilogram
kg/day- kilogramsperday NA- notapplicable
kg/mg- kilogramspermilligram RWQCB-(Califomia) RegionalWaterQualityControlBoard
mg/crn=- milligramspersquarecentimeter U.S.EPA- UnitedStatesEnvironmentalProtectionAgency

(
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Table 2-2

Central Tendency Exposure Values Used for Daily Intake

Residential Residential Construction Occupational
Equation Parameter Units Childa Adultb Worker Worker Intake Equation

Ingestion of Soil

Concentration in soil Cs mg/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific (C S x CF x IRS x EF x ED) / (BW x AT)

Conversion factor CF kg/mg 1.00E-06 U.S.EPA2004d 1.00E-06 U.S.EPA2004d 1.00E-06 u.s. EPA2004d 1.00E-06 U.S.EPA2004d

Intake rate IRS mg/day 100 U.S.EPA1993a 50 U.S.EPA1993a 330 RWQC82005 50 U.S.EPA1993a
Exposure frequency EF days/year 234 u.s. EPA1993a 234 U.S.EPA1993a 20 RWQCB2005 219 U.S.EPA1993a
Exposureduration ED years 6 u.s. EPA2004<! 9 U.S. EPA 1993a 7 RWQCB2005 6.6 U.S. EPA 1997c
Body weight BW kg 15 U.S. EPA 2004d 70 U.S. EPA 2004d 70 U.S. EPA 2004d 70 U.S. EPA 2004d

Averaging time (cancer) ATc days 25,550 U.S. EPA 2004d 25,550 U.S. EPA 2004d 25,550 u.s. EPA 2004d 25,550 U.S. EPA 2004d

Averaging time (noncancer) ATNc days 2,190 U.S.EPA2004d 3,285 U.S.EPA2004d 2,555 U.S.EPA2004d 2,409 U.S.EPA2O044
Dermal Contact with Soil

Concentration in soil Cs mg/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific (Cs x CF x AF x SA x DAF x EF x ED) / (BW x AT)

Conversion factor CF kg/mg 1.00E-06 U.S.EPA2004d 1.00E-06 U.S.EPA2004d 1.00E-06 U.S.EPA2004d 1.00E-06 U.S.EPA2004d
Adherence factor AF mg/cm" 0.04 U.S.EPA2004a 0.01 U.S.EPA2004a 0.5 1 RWQCB2OO5 0.02 U.S.EPA2004a

Exposed skin area SA cm2/day 2,800 u.s. EPA2004d 5,700 U.S.EPA2004d 5,800 RWQCB2005 3,300 U.S.EPA2004d
U.S. EPA 2004a U.S. EPA 2004a U.S. EPA 2004a

Dermal absorption factor DAF unitless Chemical-specific DTSC 1994 Chemical-specific DTSC 1994 Chemical-specific DTSC 1994 Chemical-specific DTSC 1994
U.S. EPA 2004d U.S. EPA 2004d U.S. EPA 2004d U.S. EPA 2004d

Exposure frequency EF days/year 234 u.s. EPA 1993a 234 u.s. EPA 1993a 20 RWQCB2005 219 U.S. EPA 1993a

Exposure duration ED years 6 u.s. EPA2004d 9 U.S.EPA1993a 7 RWQCB2005 6.6 U.S.EPA1997c
Body weight BW kg 15 U.S. EPA 2004d 70 U.S. EPA 201Md 70 U.S. EPA 2004d 70 U.S. EPA 20(Od

Averaging time (cancer) ATc days 25,550 U.S. EPA 2004d 25,550 U.S. EPA 2004d 25,550 U.S. EPA 2004d 25,550 U.S. EPA 2004d

Averaging time (noncancer) AT_ days 2,190 u.s. EPA2004d 3,285 U.S.EPA2004d 2,555 U.S.EPA2004d 2,409 U.S.EPA2004d

Ingestion of Homegrown ProduceConcentration in soil Cs mg/kg Chemical-specific Chemical-specific NA -- NA -- (Cs x UF x IRS x EF x ED) / (BW x AT)

Uptake factor UF _ Chemical-specific Chemical-specific NA -- NA --

Intake rate IRS kg/day 0.0064 U.S.EPA1997c 0.03 U.S.EPA1997c NA __ NA

Exposure frequency EF days/year 47 Sitespecific 47 Sitespecific NA _ NA

Exposure duration ED years 6 u.s. EPA2004<1 9 U.S.EPA1993a NA -- NA --

Body weight BW kg 15 U.S.EPA2004d 70 U.S.F2A2004d NA -- NA --

Averaging time (cancer) ATc days 25,550 U.S.EPA2004d 25,550 U.S.EPA2004d NA -- NA

Averaging time (noncancer) ATNc days 2,190 U.S.EPA2004d 3,285 U.S.EPA2004d NA -- NA --

Inhalation of Vapors in Indoor Air Originating
from Soil and Groundwater

Concentrationin indoor air CA mg/m3 Chemical-specific U.S. EPA 2004c Chemical-specific U.S. EPA 2004c NA __ Chemical-specific U.S. EPA 2004c (CAx IRA x ET x EF x ED) / (BW x AT)
based on concentration in soil

and groundwater
Intake rate IRA ma/hour 0.42 u.s. EPA2004d 0.83 U.S.EPA2004d NA -- 0.83 U.S.EPA2004d

Exposure time ET hours/day 24 24 NA __ 8

Exposure frequency EF days/year 234 u.s. EPA1993a 234 U.S.EPA1993a NA -- 219 U.S.EPA1993a

Exposure duration ED years 6 U.S. EPA 2004d 9 U.S.EPA1993a NA _ 6.6 U.S. EPA 1997c

Body weight BW kg 15 u.s. EPA2004d 70 U.S.EPA2004d NA -- 70 U.S.EPA2004d

Averaging time (cancer) ATc days 25,550 u.s. EPA20(Md 25,550 U.S.EPA2004d NA m 25,550 U.S.EPA2004d

Averaging time (noncancer) AT_ days 2,190 U.S.EPA2004d 3,285 U.S.EPA2004d NA -- 2,409 U.S.EPA2004d

(
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Table 2-2

Central Tendency Exposure Values Used for Dally Intake

Residential Residential Construction Occupational
Equation Parameter Units Child a Adult b Worker Worker Intake Equation

Inhalation of Vapors in Outdoor Air Originating
from Soil

Concentration in soil Cs mg/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific (Cs x IRA x ET x EF x ED) / (VF x BW x AT)

Intakerate IRA m3/hour 0.42 u.s. EPA 2004d 0.83 U.S. EPA 2004d 0.83 RWQCB 2005 0.83 U.S. EPA 2004d

Volatilization factor VF mS/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific

Exposure time ET hours/day 24 24 8 8
Exposure frequency EF days/year 234 u.s. EPA1993a 234 U.S.EPA1993a 20 RWQCB2005 219 U.S.EPA1993a
Exposure duration ED years 6 u.s. EPA2004d 9 U.S.EPA1993a 7 RWQCB2005 6.6 U.S. EPA 1997c

Body weight BW kg 15 u.s. EPA2004d 70 U.S.EPA2004d 70 U.S.EPA2004d 70 U.S.EPA2004d

Averaging time (cancer) ATc days 25,550 u.s. EPA2004d 25,550 U.S.EPA2004d 25,550 U.S.EPA2004d 25,550 U.S.EPA2004d

Averaging time (noncancer) ATNc days 2,190 u.s. EPA2004d 3,285 U.S.EPA2004d 2,555 U.S.EPA2004d 2,409 U.S.EPA2004d
'Inhalation of Soil Particulates in Outdoor Air

Concentration in soil Cs mg/kg Chemical-specific Chemical-specific Chemical-specific Chemical-specific (Cs x IRA x ET x EF x ED) / (PEF x BW x AT)
Intake rate IRA ma/hour 0.42 u.s. EPA 2004d 0.83 U.S. EPA 2(X)4d 0.83 RWQCB 2005 0.83 U.S. EPA 2004d

Particulate emission factor PEF mS/kg 1.316E+09 u.s. EPA2004d 1.316E+09 u.s. EPA2004d 1.44E+06 RWQCB2005 1.316E+09 U.S.EPA2004d
Exposure time ET hours/day 24 24 8 8
Exposure frequency EF days/year 234 u.s. EPA 1993a 234 u.s. EPA1993a 20 RWQCB 2005 219 U.S. EPA 1993a
Exposure duration ED years 6 U.S.EPA2004d 9 U.S.EPA1993a 7 RWQCB20O5 6.6 U.S.EPA1997c
Body weight BW kg 15 U.S. EPA 2004d 70 u.s. EPA 2004d 70 U.S. EPA 2004d 70 u.s. EPA 2004d

Averaging time (cancer) ATc days 25,550 u.s. EPA2004d 25,550 U.S.EPA2004cl 25,550 U.S.EPA2004d 25,550 U.S.EPA2004d

Averaging time (noncancer) AT_ days 2,190 u.s. EPA20(Md 3,285 U.S.EPA2004d 2,555 U.S.EPA2004d 2,409 U.S.EPA2004d

References:
DTSC 1994. PreliminaryEndangermentAssessmentGuidanceManual.
RWQCB2005. Screeningfor EnvironmentalConcernsat SiteswithContaminatedSoilandGroundwater,San FranciscoBayRegion.
U.S. EPA 1993a. Superfund'sStandardDefaultExposureFactorsfor theCentralTendencyandReasonableMaximumExposure.
U.S. EPA1997c. ExposureFactorsHandbook.

U.S. EPA2004a. RiskAssessmentGuidancefor Superfund,Volumeh HumanHealthEvaluationManual(PartE, SupplementalGuidancefor DermalRiskAssessment)Interim. EPAI540/R/991005.
U.S. EPA2004c. SoftwareImplementationofJohnsonandEttingerModel. Version3.0.
U.S. EPA2004d. Region9 PreliminaryRemediationGoals.

Notes:

a residentialchildage is0 to 6 years
b residentaloarcinegenicexposurewasassumedfor a totalof 30 years;6yearsasa childand24 yearsasan adult;residentialnoncarcinogenicexposurewasassumedfor a totalof6 yearsas a child

Acronyms/Abbreviations:

crrP/day- squarecentimetersperday mg/day- milligramsperday
days/year- daysperyear mg/kg- milligramsperkilogram
DTSC- (CaliforniaEnvironmentalProtectionAgency)DepartmentofToxicSubstancesControl mg/rrP- milligramspercubicmeter
hours/day- hoursper day n'P/hour- cubicmetersperhour
kg- kilograms n'P/kg- cubicmetersperkilogram
kg/day- kilogramsper day NA- notapplicable
kg/mg- kilogramsper milligram RWQCB- (California)RegionalWaterQualityControlBoard
mg/cn'P- milligramsper squarecentimeter U.S. EPA- UnitedStatesEnvironmentalProtectionAgency

(
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Table 3-1
Ecological Risk Assessment Exposure Assumptions Summary

Screening-Level Step 3a Refined Screening-Level
Exposure Assumptions Risk Assessment Risk Assessment

Aquatic Invertebrates and Fish
Mediaconcentration Maximum(groundwate0 95%UCL of mean(groundwater)

Toxicity reference Waterqualitybenchmarks Waterquality benchmarks

Vertebrate Wildlife (Birds/Mammals)
Media concentration Maximum(soil) 95%UCL of mean(soil)

Ingestionrate Allometric(maximumbody weight) Allometric (mean body weight)
Body weight Minimum Mean

Dietcomposition 100%targettrophiclevel Typicaldiet composition
Assimilation 1 1

Site-use factor 1 Site area/home range

Toxicity reference Navy/BTAGt_ Navy/BTAGt_ andNavy/BTAGHigh

Acronyms/Abbreviations:
BTAG- (U.S.EPARegion9)BiologicalTechnicalAssistanceGroup
UCL - upper confidence limit
U.S. EPA- United States Environmental Protection Agency
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Table 3-2
Special-Status Species Occurring or

Potentially Occurring in the Habitats of Alameda Point

Scientific Name Common Name Status

Plants

Cordylanthus maritimus palustris Point Reyes bird's-beak CNPS-1B

Holocarpha macradenia Santa Cruz tarplant FI'/SE

Horkelia cuneata sericea Kellogg's horkelia CNPS-1B

Lasthenia conjugens Contra Costa goldfields FF_JCNPS-1B
Sanicula maritima Adobe sanicle SR

Fish

Acipenser medirostris Green sturgeon FSC/CSC

Eucyclogobius newberryi Tidewater goby FE/CSC

Hypomesus transpacificus Delta smelt b"F/ST

Oncorhynchus mykiss Steelhead FF/CSC

Oncorhynchus tshawytscha Chinook salmon, winter run FE/SE

Spirinichus thaleichthys Longfin smelt FSC/CSC

Reptiles
Masticophis lateralis euryxanthus Alameda whipsnake FT/ST

Mammals

Corynorhinus townsendii townsendii Townsend's western big-eared bat FSC/CSC

Eumetopias jubatus Steller sea lion FF

Eumops perotis californicus California mastiff bat FSC/CSC

Neotoma fuscipes annectens San Francisco dusky-footed woodrat FSC/CSC

Reithrodontomys raviventris Salt marsh harvest mouse FE/SE

Scapanus latimanus parvus Alameda Island mole FSC/CSC

Sorex vagrans halicoetes Salt marsh wandering shrew FSC/CSC

Birds

Athene cunicularia Burrowing owl FSC/CSC

Charadrius alexandrinus nivosus Western snowy plover PT/CSC

Circus cyaneus Northern harder CSC
Elanus leucurus White-tailed kite FSC/CFP

Eremophila alpestris actia California horned lark CSC
Falco columbarius Merlin CSC

Falco peregrinus anatum American peregrine falcon FSC/SE

Geothlypis trichas sinuosa Salt marsh common yellowthroat FSC/CSC
Lanius ludovicianus Loggerhead shrike FSC/CSC

Laterallusjamaicensis coturnh'.ulus California black rail FSC/ST

Melospiza melodia pusiUula Alameda song sparrow FSC/CSC

Pelecanus occidentalis californicus California brown pelican FE/SE
Phalacrocorax auritus Double-crested cormorant CSC

Rallus longirostris obsoletus California clapper rail FE/SE

Sterna antillarum browni California least tern FE/SE
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Table 3-2 (continued)

Acronyms/Abbreviations:
1B- plantsrare,threatened,orendangeredinCalifomiaandelsewhere
CFP- CaliforniaDepartmentofFishandGame- fullyprotected
CNPS- CalifomiaNativePlantSociety
CSC- Californiaspecial-<;oncernspecies
FE- federallylisted- endangered
FSC- federalspecial-concemspecies
FT- federallylisted- threatened
SE-Califomiastatelisted- endangered
SR-Califomiastatelisted- rare
ST-Califomiastatelisted- threatened

1rlJJj_
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Table 3-3
Assessment and Measurement End Points for OU-2C

ASSESSMENT END POINT
POPULATIONS MEASUREMENT END POINTS

Trophic
Receptor Level Representative Representative Measurement

Group (food source) Species/Group Data Source Receptor End Point

Aquatic Various Invertebrates Surface water hwertebrates Direct media
invertebrates and fish chemistry and fish contact exposure;
and fish ratio to benchmark

Birds Omnivore Song sparrow BAF from soil to Song sparrow Food chain
food items exposure;

hazard quotient
Omnivore tMnerican robin BAF from soil to American robin Food chain

food items exposure;
hazard quotient

Carnivore Red-tailed BAF from soil to Red-tailed hawk Food chain

hawk food items exposure;
hazard quotient

Mammals Omnivore Deer mouse BAF from soil to Deer mouse Food chain
food items exposure;

hazard quotient

Omnivore Ground squirrel BAF from soil to Ground squirrel Food chain
food items exposure;

hazard quotient

Acronyms/Abbreviations:
BAF - bioaccumulationfactor
OU - operableunit
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Table 3-4
Aquatic Life Toxicity Reference Values

Selected
TRV

COPEC (#g/L) Literature-Based Toxicity Thresholds

Volatile Organic Compounds

benzene 109 Chronic Screening Value, U.S. EPA 2001b

n-butylbenzene 4.3 Chronic Screening Value, U.S. EPA 2001b, ethylbenzene

sec-butylbenzene 4.3 Chronic Screening Value, U.S. EPA 2001b, ethylbenzene

tert-butylbenzene 4.3 Chronic Screening Value, U.S. EPA 2001b, ethylbenzene

chlorobenzene 105 Chronic Screening Value, U.S. EPA 2001b

chloroethane 1,130 Chronic Screening Value, U.S. EPA 2001b, 1,2-dichloroethane

chloroform 815 Chronic Screening Value, U.S. EPA 2001b

chloromethane 2,700 Chronic Screening Value, U.S. EPA 2001b

1,2-dichlorobenzene 19.7 Chronic Screening Value, U.S. EPA 2001b

1,3-dichlorobenzene 28.5 Chronic Screening Value, U.S. EPA 2001b

1,4-dichlorobenzene 19.9 Chronic Screening Value, U.S. EPA 2001b

l,l-dichloroethane 1,130 Chronic Screening Value, U.S. EPA 2001b, 1,2-dichloroethane

1,1-dichloroethene 2,240 Chronic Screening Value, U.S. EPA 2001b

1,2-dichloroethene 2,240 Chronic Screening Value, U.S. EPA 2001b, 1,1-dichloroethylene

cis-l,2-dichloroethene 2,240 Chronic Screening Value, U.S. EPA 2001b, l,l-dichloroethylene

trans-l,2-dichloroethene 2,240 Chronic Screening Value, U.S. EPA 2001b, 1,l-dichloroethylene

trans- 1,3-dichloropropene 7.9 Chronic Screening Value, U.S. EPA 2001b

ethane 1,130 Chronic Screening Value, U.S. EPA 2001b, 1,2-dichloroethane

ethene 2,240 Chronic Screening Value, U.S. EPA 2001b, l,l-dichloroethylene

ethylbenzene 4.3 Chronic Screening Value, U.S. EPA 2001b

isopropylbenzene 4.3 Chronic Screening Value, U.S. EPA 2001b, ethylbenzene

p-isopropyltoluene 4.3 Chronic Screening Value, U.S. EPA 2001b, ethylbenzene

methane 2,700 Chronic Screening Value, U.S. EPA 2001b, chloromethane

methyl tert-butyl ether 18,000 CCC proposed, U.S. EPA 2006d, Mancini et al. 2002

methylene chloride 2,560 Chronic Screening Value, U.S. EPA 2001b

n-propylbenzene 4.3 Chronic Screening Value, U.S. EPA 2001b, ethylbenzene

tetrachloroethene 45 Chronic Screening Value, U.S. EPA 2001b

toluene 37 Chronic Screening Value, U.S. EPA 2001b

14,000 #g/L 96-hour LC50, Americamysis bahia, UF 0.01, Ward et
trichloroethene 140 al. 1986

trichlorofluoromethane 815 Chronic Screening Value, U.S. EPA 2001b, chloroform

1,2,4-trimethylbenzene 4.3 Chronic Screening Value, U.S. EPA 2001b, ethylbenzene

1,3,5-trimethylbenzene 4.3 Chronic Screening Value, U.S. EPA 2001b, ethylbenzene

vinyl chloride 2,240 Chronic Screening Value, U.S. EPA 2001b, l,l-dichloroethylene

7,400 #_L 96-hour LC50, Palaemonetes pugio, UF 0.01, Tatem et
m-, p-xylene 74 al. 1978

1,300 #g/L 96-hour LC50, Crangonfranciscorum, UF 0.01, Benville
o-xylene 13 and Korn 1977
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Table 3-4 (continued)

Selected
TRV

COPEC (Fg/L) Literature-based Toxicity Thresholds

Polynuclear Aromatic Hydrocarbons

acenaphthene 9.7 Chronic Screening Value, U.S. EPA 2001b

acenaphthylene 4.6 CCC proposed, U.S. EPA 1990, phenanthrene
benz(a)anthracene 1.6 Chronic Screening Value, U.S. EPA 2001b, fluoranthene

<1,000 #g/L 96-hour LC50, Neanthes arenaceodentata, UF 0.01,
benzo(a)pyrene 10 Rossi and Neff 1978

benzo(g,h,i)perylene 1.6 Chronic Screening Value, U.S. EPA 2001b, fluoranthene

<1,000 #g/L 96-hour LC50, Neanthes arenaceodentata, UF 0.01,
chrysene 10 Rossi and Neff 1978
dibenz(a,h)anthracene 1.6 Chronic Screening Value, U.S. EPA 2001b, fluoranthene

fluoranthene 1.6 Chronic Screening Value, U.S. EPA 2001b

1,000 #g/L 96-hour LC50, Neanthes arenaceodentata, UF 0.01, Rossi
fluorene 10 and Neff 1978

indeno(l,2,3-cd)pyrene 1.6 Chronic Screening Value, U.S. EPA 2001b, fluoranthene

2-methylnaphthalene 4.6 CCC proposed, U.S. EPA 1990., phenanthrene
naphthalene 23.5 Chronic Screening Value, U.S. EPA 2001b

phenanthrene 4.6 CCC proposed, U.S. EPA 1990
pyrene 95 9,454 #g/L 96-hour LC50, Mulinia lateralis, UF 0.01, Pelletier et al. 1997

Metals

aluminum 2.71 LT50 salmon 271 #g/L, Poleo & Muniz 1993, UF 0.01
antimony 500 CCC proposed, U.S. EPA 1990

arsenic 36 CCC, U.S. EPA 2000a (CTR)

barium 5,000 LC50 opossum shrimp >500,000 #g/L, U.S. EPA 1978, UF 0.01

beryllium 50 Mortality NOEC mummichog 5,000 #g/L (Eisler 1974)
cadmium 8.8 CCC, U.S. EPA 2001a

chromium 50 CCC, U.S. EPA 2000a (CTR), hexavalent chromium
chromium, hexavalent 50 CCC, U.S. EPA 2000a (CTR), hexavalent chromium

cobalt 10 Growth NOEC, oyster 10 #g/L, Watling 1983
copper 3.1 CCC, U.S. EPA 2000a (CTR)

iron 150 Median growth EC50 15,000 #g/L, UF 0.01
lead 8.1 CCC, U.S. EPA 2000a (CTR)

manganese 2,500 Mortality NOEC, sea star 25,000 #g/L, Hansen and Bjerregaard 1995,
UF0.1

mercury 0.025 Screening level, Cal/EPA (1995, 2005)

molybdenum 1,230 96-hour LC50, 123,000 #g/L, Americamysis bahia, MOO3, Cart 1987,
UF 0.01

nickel 8.2 CCC, U.S. EPA 2000a (CTR)

selenium 71 CCC, U.S. EPA 2000a (CTR)

vanadium 205 Median EC50 growth 20,500 #g/L UF 0.01
zinc 81 CCC, U.S. EPA 2000a (CTR)
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Table 3-4 (continued)

,.'_r Acronyms/Abbreviations:
Cal/EPA -California Environmental Protection Agency
CCC - criteria continuous concentration
COPEC - chemical of potential ecological concern
CTR - California Toxics Rule
EC50 - effective concentration for 50 percent of the organisms
LC50 - lethal concentration for 50 percent of organisms
LT50 - lethal threshold for' 50 percent of the organisms
pg/L - micrograms per liter
NOEC- no observed effect concentration
PAH - polynuclear aromatic hydrocarbon
TRV - toxicity reference value
UF - uncertainty factor
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Table3-5
MammalianToxicityReferenceValues

Body
", TRV Weight
"_ ' COPEC* (mg/kg-day) Species (kg) Reference

Volatile Organic Compounds
acetone 10 Rat 0.35 U.S. EPA 1986a

benzene 26.36 Mouse 0.03 Nawrot and Staples 1979

bromoform 60 Mouse 0.03 Roe et al. 1979

2-butanone 1,771 Rat 0.35 Cox et al. 1975

n-butylbenzene 2.1 Mouse 0.03 Marks et al. 1982

sec-butylbenzene 2.1 Mouse 0.03 Marks et al. 1982

tert-butylbenzene 2.1 Mouse 0.03 Marks et al. 1982

chlorobenzene 85.7 Mouse 0.03 NTP 1985

chloroethane 50 Mouse 0.035 Lane et al. 1982

chloroform 60 Mouse 0.03 Roe et al. 1979

chloromethane 1.4 Rat 0.35 Danse et al. 1984

1,2-dichlorobenzene 85.7 Mouse 0.03 NTP 1985

1,3-dichlorobenzene 85.7 Mouse 0.03 NTP 1985

1,4-dichlorobenzene 85.7 Mouse 0.03 NTP 1985

1,1-dichloroethane 50 Mouse 0.035 Lane et al. 1982

l,l-dichloroethene 30 Rat 0.35 Quast et al. 1983
1,2-dichloroethene 45.2 Mouse 0.03 Palmer et al. 1979

cis-l,2-dichloroethene 1.7 Mouse 0.03 Barnes et al. 1985

trans-l,2-dichloroethene 1.7 Mouse 0.03 Barnes et al. 1985

trans-l,3-dichloropropene 2.5 Rat 0.35 Stott et al. 1995

ethane NA NA NA NA

ethene NA NA NA NA

ethylbenzene 97.1 Rat 0.35 Wolfet al. 1956

isopropylbenzene 2.1 Mouse 0.03 Marks et al. 1982

p-isopropyltoluene 2.1 Mouse 0.03 Marks et al. 1982

methane NA NA NA NA

methylene chloride 5.85 Rat 0.35 NCA 1982

4-methyl-2-pentanone 25 Rat 0.35 Microbiological Associates 1986

methyl tert-butyl ether 10 Rat 0.35 Robinson et al. 1990

n-propylbenzene 2.1 Mouse 0.03 Marks et al. 1982

tetrachloroethene 1.4 Mouse 0.03 Buben and O'Flaherty 1985

toluene 26 Mouse 0.03 Nawrot and Staples 1979

trichloroethene 0.7 Mouse 0.03 Buben and O'Flaherty 1985

trichlorofluoromethane 16 Rat 0.35 Alumot et al. 1976a

1,2,4-trimethylbenzene 2.1 Mouse 0.03 Marks et al. 1982
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Table 3-5 (continued)

Body
TRV Weight

COPEC* (mg/kg-day) Species (kg) Reference

Volatile Organic Compounds (continued)

1,3,5-trimethylbenzene 2.1 Mouse 0.03 Marks et al. 1982

vinyl chloride 0.17 Rat 0.35 Feron et al. 1981

m-, p-xylene 2.1 Mouse 0.03 Marks et al. 1982

o-xylene 2.1 Mouse 0.03 Marks et al. 1982

xylenes, total 2.1 Mouse 0.03 Marks et al. 1982

Semivolatile Organic Compounds

bis(2-ethylhexyl)phthalate 18.3 Mouse 0.03 Lamb et al., 1987

di-n-butylphthalate 550 Mouse 0.03 Lamb et al. 1987

diethylphthalate 4,583 Mouse 0.03 Lamb et al. 1987

Polynuclear Aromatic Hydrocarbons

acenaphthene 50 Rat 0.2765 Navarro et al. 1991

acenaphthylene 50 Rat 0.2765 Navarro et al. 1991
anthracene 50 Rat 0.2765 Navarro et al. 1991

benz(a)anthracene 1.31 Mouse 0.0305 Neal and Rigdon 1967

benzo(b)fluoranthene 1.31 Mouse 0.0305 Neal and Rigdon 1967

benzo(k)fluoranthene 1.31 Mouse 0.0305 Neal and Rigdon 1967

benzo(g,h,i)perylene 1.31 Mouse 0.0305 Neal and Rigdon 1967

benzo(a)pyrene 1.31 Mouse 0.0305 Neal and Rigdon 1967

chrysene 1.31 Mouse 0.0305 Neal and Rigdon 1967

dibenz(a,h)anthracene 1.31 Mouse 0.0305 Neal and Rigdon 1967

fluoranthene 1.31 Mouse 0.0305 Neal and Rigdon 1967

fluorene 50 Rat 0.2765 Navarro et al. 1991

indeno(1,2,3-cd)pyrene 1.31 Mouse 0.0305 Neal and Rigdon 1967

2-methylnaphthalene 50 Rat 0.2765 Navarro et al. 1991

naphthalene 50 Rat 0.2765 Navarro et al. 1991

phenanthrene 50 Rat 0.2765 Navarro et al. 1991

pyrene 1.31 Mouse 0.0305 Neal and Rigdon 1967

Pesticides

4,4"-DDT 0.8 Rat 0.32 Fitzhugh 1948

Metals

aluminum 1.93 Mouse 0.03 Ondreicka et al. 1966

antimony 0.125 Mouse 0.03 Schroeder et al. 1968b

arsenic 0.32 Rat 0.332 Schroeder et al. 1968a

barium 5.1 Rat 0.435 Perry et al. 1983

beryllium 0.66 Rat 0.35 Schroeder and Mitchner 1975
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Table 3-5 (continued)

Body "_lllf
TRV Weight

COPEC* (ntg/kg-day) Species (kg) Reference

Metals (continued)
cadmium 0.06 Mouse 0.0322 Webster 1988

chromium, total 3.28 Rat 0.35 MacKenzie et al. 1958

chromium, hexavalent 3.28 Rat 0.35 MacKenzie et al. 1958

cobalt 1.2 Rat 0.275 Domingo et al. 1985

copper 2.67 Mouse 0.03 Pocino et al. 1991

iron NA NA NA NA

lead 1 Rat 0.5506 Fowler et al. 1980

manganese 13.7 Mouse 0.0346 Gray and Laskey 1980

mercury 0.25 Rat 0.1875 Khera and Tabacova 1973

molybdenum 0.26 Mouse 0.03 Schroeder and Mitchner 1971

nickel 0.133 Rat 0.2486 Smith et al. 1993

selenium 0.05 Rat 0.1865 Harr et al. 1966

silver 32.86 Rat 0.35 Matuk et al. 1981

thallium 0.48 Rat 0.065 Downs et al. 1960

vanadium 0.21 Rat 0.26 Domingo et al. 1986

zinc 9.6 Mouse 0.0255 Aughey et al. 1977

Note:
* thefollowingchemicalsurrogateswereused:

hexavalentchromiumfortotalchromium
naphthaleneforacenaphthene,acenaphthylene,anthracene,fluorone,phenanthrene,and

2-methylnaphthalene
benzo(a)pyreneforbenz(a)anthracene,banzo(b)fluoranthene,benzo(g,h,i)perylene,

benzo(k)fluoranthene,chrysene,dibenz(a,h)anthracene,fluoranthene,
indeno(1,2,3-cd)pyrene,pyrene

bromomethaneforchloromethane
1,2-dichlorobenzeneforchlorobenzene,1,3-dichlorobenzene,1,4-dichlorobenzene
1,2-dichloroethaneforchloroethane
trans-1,2-dichloroetheneforcis-l,2-dichloroethene
tetrachloromethanefortrichlorofluoromethane
xylene- mixedisomersforn-butylbenzene,sec-butylbenzene,tert-.butylbenzene,

isopropylbenzene,p-isopropyltoluene,n-propylbenzene,1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene,m- andp-xyleneando-xylene

Acronyms/Abbreviations:
COPEC- chemicalofpotentialecologicalconcern
DDT- dichlorodiphenyltrichloroethane
kg- kilograms
mg/kg-day- milligramsperkilogramperday
NA- notavailable
TRV- toxicityreferencevalue
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Table 3-6
Avian Toxicity Reference Values

Body
TRV Weight

COPEC" (mg/kg-day) Species (kg) Reference

Volatile Organic Compounds
acetone 52 Coturnix 0.050b Hill and Camardese 1986

quail

benzene 2.636c Mouse 0.03 Nawrot and Staples 1979

bromoform 60 Mouse 0.03 Roe et al. 1979

2-butanone 52 Coturnix 0.050b Hill and Camardese 1986
quail

n-butylbenzene 0.21 Mouse 0.03 Marks et al. 1982

sec-butylbenzene 0.21 Mouse 0.03 Marks et al. 1982

tert-butylbenzene 0.21 Mouse 0.03 Marks et al. 1982
chlorobenzene 8.57 Mouse 0.03 NTP 1985

chloroethane 5 Mouse 0.03 Lane et al. 1982

chloroform 6 Mouse 0.03 Roe et al. 1979

chloromethane 0.14 Rat 0.35 Danse et al. 1984

1,2-dichlorobenzene 8.57 Mouse 0.03 NTP 1985

1,3-dichlorobenzene 8.57 Mouse 0.03 NTP 1985

1,4-dichlorobenzene 8.57 Mouse 0.03 NTP 1985
1,1-dichloroethane 17.2 Chicken 1.6 Alumot et al. 1976b

l,l-dichloroethene 3 Rat 0.35 Quast et al. 1983

1,2-dichloroethene 4.52 Mouse 0.03 Palmer et al. 1979

cis-l,2-dichloroethene 0.17 Mouse 0.03 Barnes et al. 1985

trans-l,2-dichloroethene 0.17 Mouse 0.03 Barnes et al. 1985

trans-1,3-dichloropropene 1.52 Bobwhite NA U.S. EPA 2000b

ethane NA NA NA NA

ethene NA NA NA NA

ethylbenzene 9.71¢ Rat 0.35 Wolfet al. 1956

isopropylbenzene 0.98 Blackbirds 0.074d Schafer et al. 1983

p-isopropyltoluene 3.16 Blackbirds 0.074 d Schafer et al. 1983
methane NA NA NA NA

methylene chloride 0.585¢ Rat 0.35 NCA 1982

4-methyl-2-pentanone 2.5¢ Rat 0.35 Microbiological Associates 1986

methyl tert-butyl ether 1 Rat 0.35 Robinson et al. 1990

n-propylbenzene 0.21 Mouse 0.03 Marks et al. 1982

tetrachloroethene 0.14¢ Mouse 0.03 Buben and O'Flaherty 1985

toluene 2.6€ Mouse 0.03 Nawrot and Staples 1979

trichloroethene 0.07¢ Mouse 0.03 Buben and O'Flaherty 1985
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Table 3-6 (continued)

Body
TRV Weight

COPEC = (mg/kg-day) Species (kg) Reference

Volatile Organic Compounds (continued)
trichlorofluoromethane 1.6¢ Rat 0.35 Alumot et al. 1976a

1,2,4-trimethylbenzene 0.21 Mouse 0.03 Marks et al. 1982

1,3,5-trimethylbenzene 0.21 Mouse 0.03 Marks et al. 1982

vinyl chloride 0.017 Rat 0.35 Feron et al. 1981

m-, p-xylene 0.21¢ Mouse 0.03 Marks et al. 1982

o-xylene 0.21¢ Mouse 0.03 Marks et al. 1982

xylenes, total 0.21¢ Mouse 0.03 Marks et al. 1982

Semivolatile Organic Compounds

bis(2-ethylhexyl)phthalate 1.1 Ringed dove 0.155 Peakall 1974

di-n-butylphthalate 0.11 Ringed dove 0.155 Peakall 1974

diethyl phthalate 1 Blackbirds 0.074 d Schafer et al. 1983

Polynuclear Aromatic Hydrocarbons
acenaphthene 1.01 Blackbirds 0.074 d Schafer et al. 1983

acenaphthylene 1.01 Blackbirds 0.074 d Schafer et al. 1983
anthracene 1.11 Blackbirds 0.074d Schafer et al. 1983

benz(a)anthracene 1.01 Blackbirds 0.074d Schafer et al. 1983

benzo(b)fluoranthene 1.01 Blackbirds 0.074 d Schafer et al. 1983

benzo(k)fluoranthene 1.01 Blackbirds 0.074d Schafer et al. 1983

benzo(g,h,i)perylene 1.01 Blackbirds 0.074d Schafer et al. 1983

benzo(a)pyrene 1.01 Blackbirds 0.074d Schafer et al. 1983

chrysene 1.01 Blackbirds 0.074d Schafer et al. 1983

dibenz(a,h)anthracene 1.01 Blackbirds 0.074d Schafer et al. 1983

fluoranthene 1.01 Blackbirds 0.074d Schafer et al. 1983

fluorene 1.01 Blackbirds 0.074d Schafer et al. 1983

indeno(1,2,3-cd)pyrene 1.01 Blackbirds 0.074d Schafer et al. 1983

2-methylnaphthalene 1.01 Blackbirds 0.074a Schafer et al. 1983

naphthalene 1.01 Blackbirds 0.074 d Schafer et al. 1983

phenanthrene 1.13 Blackbirds 0.074a Schafer et al. 1983

pyrene 1.01 Blackbirds 0.074d Schafer et al. 1983

Pesticide

4,4"-DDT 0.009 Pelican 3.5 Anderson et al. 1975

Metals

aluminum 109.7 Ringed dove 0.155 Carriere et al. 1986

antimony 0.0125e Mouse 0.03 Schroeder et al. 1968b

, llr
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Table 3-6 (continued)

Body
']['RV Weight

COPEC a (mg/kg-day) Species (kg) Reference

Metals (continued)

arsenic 5.5 Mallard 1.1722 Stanley et al. 1994

barium 20.8 Day-oldchick 0.121 Johnsonetal. 1960

beryllium 0.066 c Rat 0.35 Schroeder and Mitchner 1975

cadmium 0.078 Mallard 0.7985 Cain et al. 1983

chromium, total I Black duck 1.25 Haseltine et al. 1985

chromium, hexavalent 1 Black duck 1.25 Haseltine et al. 1985

cobalt 0.237 Day-old chick 0.153 Diaz et al. 1994

copper 2.3 Broiler chick 0.639 Norvel et al. 1975

iron NA NA NA NA

lead 0.014 Japanese quail 0.0935 Edens et al. 1976

manganese 77.6 Japanese quail 0.1965 Laskey and Edens 1985

mercury 0.039 Mallard 1 Heinz 1974

molybdenum 3.5 Chicken 1.5 Lepore and Miller 1965
nickel 1.38 Mallard 0.61375 Cain and Pafford 1981

selenium 0.23 Mallard 1.1077 Heinz et al. 1989

silver 178 Mallard 1 U.S. EPA 1997a

_1_ € thallium 0.35 Starling 0.074 Schafer 1972

vanadium 11.4 Mallard 1.17 White and Dieter 1978

zinc 17.2 Mallard 0.955 Gasaway and Buss 1972

Notes:
a the followingchemicalsurrogateswere used:

trivalentchromiumfor total chromiumand hexavalentchromium
acenaphtheneforacenaphthylene,benz(a)anthracene,benzo(b)fluoranthene,

benzo(g,h,i)perylene,benzo(k)fluoranthene,benzo(a)pyrene,chrysene,
dibenz(a,h)anthracene,fluoranthene,indeno(1,2,3-cd)pyrene,2-methylnaphthalene,
naphthalene,pyrene

bromomethaneforchloromethane
1,2-dichlorobenzenefor chlorobenzene,1,3-dichlorobenzene,1,4-dichlorobenzene
1,2-dichloroethaneforchloroethaneand 1,1-dichloroethane
tetrachloromethanefortrichlorofluoromethane
trans-1,2-dichloroetheneforcis-1,2-dichloroethene
xylene- mixedisomersfor n-butylbenzene,sec-butylbenzene,tert-butylbenzene,

isopropylbenzene,p-.isopropyltoluene,n-propylbenzene,1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene,m- andp-xyleneand o-xylene

b Cotumixquailbodyweightfrom Fuet al. 2000
c avianTRV estimatedfrommammalTRV * 0.1
d red-wingedblackbirdbodyweightfromBeletsky1996

Acronyms/Abbreviations:
COPEC - chemicalof potentialecologicalconcem
DDT - dichlorodiphenyltdchlomethane
kg - kilograms
mg/kg-day- milligramsper kilogramper day
NA- notavailable
TRV - toxicityreferencevalue
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Table 3-7
Exposure Facto,_Jfor Representative Vertebrate Wildlife Receptor Species

California Alameda
Deer Ground Song American Red-Tailed

Exposure Factor Mouse Squirrel Sparrow Robin Hawk

Minimumbody weight, kg 0.0109a 0.321b 0.0199¢ 0 .0635d 0.957e

Maximum ingestion rate, kg/day 0.0044f 0.047g 0.00587h 0.01493i 0-10614j

Fractional intake, soil 0.05k 0.05k 0.0931 O.104m 0.0035n

Fractional intake, plant 0.5° 0.8° 0.5° 0.17p 0°

Fractional intake, invertebrate 0.5° 0.2° 0.5° 0.83p 0°

Fractional intake, small mammal 0° 0° 0° 0° 1°

Notes:
a Mortonet al. 1995(ascitedinCal/Ecotox),minimumof rangeofadultmalesandfemales
b Tomich1962(ascitedinCal/Ecotox),minimumadultfemale
c Dunning1993(ascitedinTtEMI2003),minimumofadultmalesandfemales
d ClenchandLeberman1978(ascitedinU.S.EPA1993),minimumof adultmalesandfemales,

breedingandnon-breeding
e Steenhof1983(ascitedinU.S.EPA1993),minimumofadultmalesandfemales
f Nagy2001(omnivorousmammals;gramsof foodperdaydw= 0.432*BW(Q)°'678usingmaximum

body weight 30.2 grams Stebbins et al. 1980)
g Nagy2001(omnivorousmammals;gramsof foodperdaydw= 0.432*BW(g) °ere usingmaximum

bodyweight1,009gramsTomich1962
h Nagy2001(passerines;gramsof foodperdaydw= 0.630*BW(g)°_ usingmaximumbodyweight

26.25gramsSmithet al.1986
t Nagy2001(passerines;gramsof foodperdaydw= 0.630*BW(Q)°'_ usingmaximumbodyweight

103gramsClenchandLeberman1978)
i Nagy2001(carnivorousbirds;gramsof foodperdaydw= 0.849"BW(=)°'ss3usingmaximumbody

weight1,455gramsPrestonandBeane1993)
k Beyeretal.1994,midpointof twoprairiedogvalues
i Beyeretal. 1994,forwildturkey
m Beyeretal.1994,forAmericanwoodcock
n Pascoeetal. 1996,0.351percentforbaldeagle
o assumed
P Wheelwright1986(asoitedinU.S.EPA1993),spring-conservative,westernUnitedStates

Acronyms/Abbreviations:
BW(Q)- bodyweightasgrams
Cal/Ecotox- CaliforniaWildlifeBiology,ExposureFactor,andToxicityDatabase
dw- dryweight
kg- kilograms
kg/day- kilogramsperday
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Table 3-8
Refined Exposure Factors for Representative Vertebrate Wildlife Receptors

California Alameda

Deer Ground Song American Red-Tailed
Exposure Factor Mouse Squirrel Sparrow Robin Hawk

Mean body weight, kg 0.0184 a 0.562 b 0.0235 c 0.0804 a 1.13 =

Mean ingestion rate, kg/day-dw 0.0031 r 0.0316 g 0.00544 h 0.01261 i 0.08976 j

Fractionalintake,soil 0.05k 0.05 k 0._)3 t 0.104 m 0.0035*

Fractional intake, plant 0.5° 0.8° 0.5° 0.17 p 0°

Fractional intake, invertebrate 0.5° 0.2° 0.5° 0.83 p 0°

Fractional intake, small mammal 0° 0° 0" 0° 1°

Home range, ha 0.091 q 0.2' 0.0143 s 11t 100"

Site-use factor 1" 1" 1" 0.92" 0.1"

Notes:
a Hayes 1989 (as citedin Cal/Ecotox),mean adult bothsex
b Holekampand Nunes 1989 (as citedin Cal/Ecotox),mean female data
c Smithand Arcese1988 (as citedinCal/Ecotox),mean adult male & female
d Clenchand Leberrnan1978, Wheelwright1986 (as citedinU.S. EPA 1993), mean of adultmales

and females,breedingand nonbreeding
e CraigheadandCraighead1956, Steenhof1983, Springerand Osborne1983 (as citedin

U.S. EPA 1993), mean male andfemaleadultvalues
f Nagy2001 (omnivorousmammals;gramsof food per day dw = 0.432*BW(Q)°6_8usingmean body

weight18.4 gramsHayes 1989)
g Nagy2001 (omnivorousmammals;gramsof foodper day dw = 0.432"BW(0)°s78usingmean body

weight562 gramsHolekamp& Nunes1989)
h Nagy2001 (passerines;:gramsof foodper day dw = 0.630*BW(g)°'s83usingmean bodyweight

23.5 gramsSmith& Arcese. 1988)
Nagy 2001 (passerines;gramsof foodper day dw = 0.630*BW(Q)°'_ usingmean bodyweight
80.4 gramsClench& Leberman1978;Wheelwright1986)

J Nagy 2001 (carnivorousbirds;gramsoffood perday dw = 0.849"BW(=)°_°3usingmean body
weight1,130 gramsCraighead& Craighead1956)

k Beyeret al. 1994, midpointof two prairiedog values
i Beyeret al. 1994, forwildturkey
m Beyer et al. 1994, forAmericanwoodcock
n Pascoe et al. 1996, 0.35 percent for bald eagle
o assumed
P Wheelwright1986 (U.S. EPA 1993) spring-conservative,western UnitedStates
q Storeret al. 1944, mean of male and female adultvalues
r Evans and Holdenreid 1943, BoellstorfandOwings 1995, Owingset al. 1977 (ascitedin

Cal/Ecotox),medianvalue
s HaliburtonandMewaldt 1976, mean of male and female adult values
t mean of 5 values:0.48 ha (Weetherheadand McRae 1990, deciduousforest),2 ha (Haldemanet

al. 1973, ponderosapineforest),4.4 ha (Gaines 1974, riparian),20 ha (Haldemanet al. 1973, fir-
pine-aspenforest),and 28.3 ha (Knuppet al. 1977, forest)

u U.S. EPA 1993, =>fewhundredha;" Zeineret al. 1990, >1 km2
v ratioof homerangeto site area

Acronyms/Abbreviations:
BW(o)- body weightas grams
Cal/Ecotox-Califomia WildlifeBiology,ExposureFactor,andToxicityDatabase
dw - dryweight
ha - hectares

_€ kg - kilograms
kg/day-dw- kilogramsof food per day as dryweight
km2- squarekilometers
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Table 3-9

Exposure Factors for Representative Aquatic Vertebrate Wildlife Receptors

California California Western
Harbor Brown Least Snowy

Exposure Factor Seal Pelican Tern Plover

Minimum body weight, kg 76 = 3.3 b 0.030 c 0.034 d

Maximum ingestion rate, kg/day dw 2.8e 0.276 f 0.0112 g 0.0119 h

Fractionalintake,invertebrate 0.25 i 0j 0J lJ

Fractional intake, fish 0.75 i 1i lJ Oi

Notes:
a AshwelI-Ericksonand Eisner1981 (as citedin U.S. EPA 1993), minimumadult males andfemales
b Schraiber1976 (ascitedinCal/Ecotox),minimumadult
c Thompsonet al. 1997, minimumadult
d Page et al. 1995, minimumadult malesand females
e AshwelI-Ericksonand Eisner1981 (as cited in U.S. EPA 1993), maximumof adultvalues (lactating

or gestatingadultfemale), 0.10 kg/kgsw-dayww as ingestionrate normalizedto bodyweight;
convertedhereto standardunitsof kg/daydw by multiplyingby maximumfemale body weight
112 kg (AshwelI-Ericksonand Eisner 1981) and multiplyingbyww-dw conversionfactor
(0.25 kg dw/kgww)based onfishmoisturecontent75 percent(U.S. EPA 1993)

f Nagy 2001 (Pelicanifomles;gramsof foodper day dw = 0.279*BW(Q)°'s4susingmaximumbody
weight3,500 gramsSchreiber1976)

g Nagy 2001 (Charadriiformes;gramsoffood per day dw = 0.522"BW_:o)°'7= usingmaximumbody
weight54 gramsThompsonet al. 1997)

h Nagy2001 (Charadriiformes;gramsoffood per day dw = 0.522"BW_:_)°7_ usingmaximumbody
weight58 gramsPage et al. 1995)

t estimatebasedon Pitcher1980 (as citedin U.S. EPA 1993)
J assumed

Acronyms/Abbreviations:
BW - body weight
BW(g)- bodyweightas grams
dw- dryweight
kg - kilograms
kg/daydw - kilogramsof food per day as dry weight
ww - wetweight
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Table 3-10
Refined Exposure Factors for Representative Aquatic Vertebrate Wildlife Receptors

California California Western
Harbor Brown Least Snowy

Exposure Factor Seal Pelican Tern Plover
Meanbody weight, kg 80.55a 3.4b 0.045€ 0.0418d

Mean ingestion rate, kg/day dw 1.41€ 0.269r 0.00975z 0.00921_

Fractional intake, invertebrate 0.25 i 0i 0j 1j

Fractional intake, small mammal 0.75i Ij Ij 0i

Home range, ha 7,850k 125,664] 7,850_ 707"

Notes:
= PitcherandCalkins197'9,(as citedin U.S. EPA 1993), mean male andfemale adult
b Dunning1993, mean edult
c Thompsonet al. 1997, mean adult
d Page etal. 1995, mean male and female adult
• Ashwell-Edcksonand Elsner 1981 (as cited in U.S. EPA 1993), mean of male and female adult

values,0.07 kg/kg_Nv-daywwas ingestionrate normalizedto bodyweight;convertedhereto
standardunitsof kg/daydw by multiplyingby bodyweight(80.55 kg) andmultiplyingby ww-dw
conversionfactor(0.25 kg dw/kg ww)based onfishmoisturecontent75 percent(U.S. EPA 1993)

f Nagy2001 (Pelicaniforrnes;gramsof foodper day dw = 0.279"BW(o)°'_s usingmean bodyweight
3,400 gramsDunning1993)

0 Nagy2001 (Charadriiformas;gramsof food perday dw = 0.522"BW(o)°'7_ usingmean bodyweight
45 gramsThompsonet al. 1997)

h Nagy2001 (Charaddifoi_nas;gramsof foodper day dw = 0.522"BW(0)°7_ usingmean bodyweight
41.8 gramsPage et al. 1995)

J estimatebasedon Pitcher1980 (as citedin U.S. EPA 1993)

L assumedU.S. EPA 1993, 5 kmradius
Grass et al. 1980, 20 km radius

m Atwoodand Minsky198.3,5 km radius
n Zeineret al. 1990, 1.5 km radius

Acronyms/Abbreviations:
BW(0)- bodyweightas grams
dw - dryweight
ha - hectares
kg - kilograms
kg/daydw- kilogramsof f(x)d perday as dry weight
kg/kgsw-dayww- kilogramsof food perkilogramof bodyweight perday aswet weight
km- kilometer
U.S. EPA- UnitedStates I-nvironmentalProtectionAgency
ww - wet weight
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COMMENTS FROM U.S. EPA ON
DRAFT REMEDIAL INVESTIGATION REPORT FOR OU-2C

BY SULTECH



Review of the Draft Remedial Investigation Report for Operable Unit 2C,
Sites 5, 10, and 12, Alameda Point

GENERAL COMMENTS

1. EPA commends the Navy for performing a risk assessment that closely follows the
criteria we have specified over the last two years. We appreciate that all chemicals were
taken through to the end of the assessment and that the calculations were all made easily
available on CD with links for the regulators to verify how risk was calculated.

However, we do not feel it is appropriate to use 47 acres as an exposure area for
calculating risk for Site 5. Since the reuse plan calls for possible residential use of the
property, a smaller decision area similar to that used for EDC-5 and for the Coast Guard
Housing should be used.

2. Many buildings and SWMUs have inadequate or no soil and groundwater sampling. Past
activities at many buildings are likely to have generated or resulted in spills and releases
and soil and groundwater in the vicinity of oil water separators, floor drains and USTs
that held waste oil mid solvents in or near these building have not been adequately
investigated. This lack of characterization and sampling information renders the RI
report incomplete and precludes the development of a meaningful FS.

_' 3. Radiological issues are not included in this RI report, including detailed information on
the removal actions that have been performed at Site 5 and 10. In addition, all
radiological issues associated with Site 26 need to be addressed in the OU 2C RI and FS.
Please revise the RI to included all relevant information on the radiological removal
actions at Sites 5 and[10, the remaining risk associated with radiological contamination
(and add this risk to the risk already calculated for soil and groundwater at OU 2C), and
carry the unremediated portions of radiologically contaminated storm sewer lines and
surrounding soil, inc]Iudedthat associated with Site 26, forward into the FS.

4. Groundwater flow variations in the Second Water Beating Zone (SWBZ), depicted in
Figures 2-14 through 2-19 and described in Appendix B, are not adequately explained in
the text. The Navy states, "groundwater flow variability in the SWBZ is likely due to
tidal effects or seasonal variability in groundwater flow patterns." It is not clear, however,
if the historical groundwater elevation data presented on the figures supports the Navy's
statement. In some cases, it appears that the limited number of wells gauged impacted the
apparent flow direction. Also, Figures 2-15 (June 2001) and 2-19 (June 2004) show
groundwater flowing in opposite directions in the eastern part of the OU, which may be
the result of the limited number of wells gauged, tidal influence, or some other factor like
measurement error. Furthermore, the RI Report does not adequately discuss variations in
groundwater flow due to tidal influence. For example, the discussion in Appendix B
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states that tidal influence usually decrease with increasing distance from the shore,
however, the Tidal Study found that a monitoring well in Site 5 0305-02) responded to
the tides one hour before a well at Site 10 (D10A-01), indicating variations in hydraulic
conductivity exist in the SWBZ and/or a conduit to Site 5 exists. Please discuss the
results of the Tidal Study at OU-2C in detail; specifically addressing the effects of tidal
influence on groundwater monitoring (e.g., gauging wells at low tide and reporting the
time of measurements). Please also discuss the impact of gauging only selected wells on
groundwater elevations in the SWBZ.

5. There are data gaps associated with several of the solid waste management units
(SWMUs) recommended for no further action (NFA) at Site 5. Based on a review of
Appendix H, it appears that several SWMUs were placed on the status list as NFA based
on visual observation rather than on analytical data. Some SWMUs in Table H3-1
indicate that NFA is recommended because the site was paved and staining was not
observed by site inspectors. However, the lack of staining does not mean that there were
no spills, since standard Navy procedures would have resulted in cleaning up and
repainting areas with visible spills. Solvents and polychlorinated biphenyls (PCBs) can
penetrate concrete. Also, although secondary containment is described for many SWMUs
it is likely that these SWMU areas were in use prior to designation of these areas as
SWlVIUsand prior to the requirement for secondary containment. Sampling was not done
in the vicinity of most SWMUs or was done 25 to 50 feet from the SWMU. In addition,
sampling near Generator Accumulation Point (GAP 20) did not include the contaminant
of concern. Other SWMUs where sampling was not done include above ground storage
tank (AST) 005H, M-01, M-02, M-03, M-04, M-05 (ne_by floor drain), GAP 02, GAP
03, GAP 04, GAP 05, GAP 08, GAP 10, GAP 11, GAP 12, GAP 13, GAP 14, GAP 16,
GAP 17, GAP 18,(samples not analyzed for lead), GAP 27 (include PCBs), GAP 31
(include PCBs), GAP 57 (include chromium VI [CrVI] and cyanide), GAP 70 (include
CrVI and cyanide), NAS GAP 01, NAS GAP 05, OWS 005, OWS 615, SWMU 005,
SWMU 614, and SV_rMU615. Please acknowledge these data gaps in the text and
discuss how they will be addressed.

Other data gaps associated with Site 5 include:
Soil sampling beneath the industrial wastewater drains (shown as purple
rectangles or squares in the figures) inside the buildings has not been done.
Groundwater samples were not collected beneath or adjacent to some of the
industrial wastewater drains.
Hazardous waste including drummed hydraulic fluid and lubricating oils were
stored in the hazardous waste storage area outside Building 5 in the southwest
corner, but samples from this area were not analyzed for PCBs.
Building 405 was a storage area for hazardous materials and waste including,
hydraulic fluids but samples were not analyzed for PCBs or metals.

- Similarly, sanapling for PCBs has not been done in the vicinity of the electrical
substations (Buildings 560, 34 etc.).
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Although soil samples collected between wings 1 and 2 of Building 2 because of
dry cleaning operations were below the screening criteria,, additional soil
sampling was recommended beneath the perchloroethane recovery unit in Wing 2.
This additional soil sampling could not be completed inside the building so
groundwater sampling was recommended. Elevated concentrations of compounds
associated with dry cleaning were detected in the groundwater samples, but the
extent of contamination has not been delineated.

- Soil sampling was not done in and around Buildings 102, 505, 43, 44, 281, and
346. Paint, r_etroleumhydrocarbons, solvents, and radioactive materials, were
used and/or stored in some of these buildings, so the extent of contamination has
not been determined.

- Although Building 347 was a general purpose manufacturing and repair facility,
soil samples were not collected near the building. The closest soil sample was
about 20 feet to the west; PAHs and vinyl chloride were above the screening
criteria.

- Building 500 was a chemical and equipment storage area (oil, stains, paints,
solvents, and glues), but soil samples were not collected beneath this building.

- Building 32 was a metal treatment shop; some deep samples were collected, but
the analyses did not include cyanide. The extent of contamination beneath this
building is also a data gap.
Building 6 was a repair shop, steam cleaning, electromotor shop, and storage area
but the only analyses were for metals and total petroleum hydrocarbons (TPH).
The extent of volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), and PCBs is a data gap.
Based on Figure 4-4, it appears that sampling has not been done in the vicinity of
Building 282, which was a diesel and gasoline station constructed in 1944.

6. In Site 12, SWMU NAS GAP 02, where waste oil was managed, was recommended for
NFA based on a single groundwater sample, but the detection limits for several VOCs
were greater than the screening values and groundwater samples were not analyzed for
TPH or PCBs. In addition, it is likely that the secondary containment was an addition
after 1987, when this location was formerly identified as a GAP, so soil sampling should
have been done in this area southwest of Building 10. In addition, OWS 10 was located
in the southwest corner of Building 10, but soil and groundwater samples were not
collected beneath or adjacent to this OWS. Further, although there were 16 transformers,
an electrical substation, and Building 10 was a power plant facility, the extent of potential
PCB contamination has not been determined because few samples were analyzed for
PCBs. Since the purpose of the investigation in Site 12 was "to determine if industrial
sewer lines were a conduit for contaminant migration," sampling was not done in the
vicinity of transformers and the electrical substation. Please include the lack of soil and
groundwater samples in the vicinity of NAS GAP 02 and OWS 10 as data gaps and
discuss how these data gaps will be filled. Please also discuss how and when the extent
of potential PCB contamination will be evaluated.

3 9/30/05 DRAFT



7. It is unclear why there are discrepancies between the maximum of the data set used in the
risk assessment and the maximum discussed in the text. A cursory review of selected
chemicals in Site 5 soil results and groundwater results revealed the following:

Chemical Maximum in Text/ Maximum of Risk

Summary Tables Assessment Data Set

Site 5 Soil (mg/kg) (mg/kg)

Benzene 6 0.001 / 0.002

Benzo(a)pyrene 16" 0.95 / 1.5

Vinyl Chloride 0.08 OMITTED

Groundwater (mg/1) (rag/l)

1,1,l-Trichloroethane 0.36 2,500

l,l-Dichloroethane 95 280

l,l-Dichloroethene 65 89

1,2-Dichlorobenzene 0.22 0096

1,2-Dichloroethane 0.57 0.42

1,3,5-Trimethylbenzene 0.014 0.06

1,4-Dichlorobenzene 0.059 0.016

2-Butanone 0.043 7.6

Benzene 11.5 0.11

Carbon Tetrachloride 4.6 0.13

Chloroethane ,43 32.3

Cis 1,2-Dichloroethene 85 230

Ethylbenzene 0.13 0.12

Tetrachloroethene 0.:23 2.8

Tdchloroethene 130 580

Vinyl Chloride 11 31
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* Analytical result for BaP is from Appendix C.

It is unclear why higher groundwater concentrations were sometimes used in the HHRA
than were reported in the text, but in other cases, the concentrations used in the HHRA
were lower than those reported in the text. These discrepancies make it very difficult to
evaluate the actual site risk. Please verify that all of the concentrations reported and
discussed in the text are correct and verify that all of the maximum concentrations used in
the HHRA are consistent with the maximum concentrations detected and reported in the
text. If a maximum concentration used in the HHRA is higher or lower than the
maximum overall ccmcentration,please explain each occurrence.

8. Some of the conclusions of the 1999 RI Report (Tetra Tech EM Inc. 1999) differ from
this RI. In particulm',the 1999 RI Report concludes that the soil of Site 5 poses an
ecological risk, while the 2005 RI Report blanket-dismisses all risk to terrestrial
ecological receptors. For example, Section 8.2.1.3 Ecological Risk Assessment Soil
Results (Site 5, OU-2 Central) in the 1999 RI Report states:
"IR Site 5 is currently occupied by a building that covers over 75 percent of IR Site 5, and
most of the remaining area is paved and supports no vegetation. Therefore, this site is not
readily accessible to ecological receptors and none were observed at IR Site 5 during site

reconnaissance conducted in June 1995 and June 1997. However, the ecological risk
assessment was based on the conservative assumption that future uses could result in the
removal of the pavement resulting in increased exposure to ecological receptors."

Section G2.1.2.2 Exposure Pathways and Exposure Routes in the 2005 RI Report makes a
contradictory statement: "Because the sites are completely paved with little or no bare
ground present, as shown on Figures G-I, G-2, and G-3, the soil exposure pathway was
considered incomplete and therefore not evaluated at OU-2C; for the same reason, the air
exposure pathway (windblown dust) was not evaluated at OU-2C."

Please explain why it is valid to dismiss the assumption made in the 1999 RI Report, and
if a valid reason is presented, please explain why the 1999 RI Report chose to ignore this
reason. Please explain how ignoring the conclusions and recommendations of the 1999
RI Report meets EPA standards for conservative assumptions in Screening-Level
Ecological Risk Assessments (SLERAs). Also, please include justification and
substantiation for why soil exposure pathways were deemed incomplete as this is not
clear in the RI Report. For example, if the site is going to be redeveloped, then explain
why future use of the site would not result in terrestrial exposure to surface and
subsurface soil.

9. The term "aquatic receptors" is too vague for use in the SLERA because the specific types
of aquatic receptors addressed in the SLERA (i.e., macrobenthic community, aquatic
invertebrates, aquatic vertebrates, etc.) should be specified. The single assessment
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endpoint given in the SLERA, "protection of populations of benthic invertebrates and
other aquatic receptors" (page G-5) is too broad unless the phrase "aquatic receptors" is
replaced with "aquatic life" to refer to ecological receptors that actually inhabit the water
and not to terrestrial receptors that may forage adjacent or in the bay. Please clarify the
assessment endpoint. As this is a SLERA and not a baseline ERA, the assessment
endpoint need not be a specific species or group of species, but it needs greater
specificity. Also, this section must describe the measurement endpoint that corresponds
to the assessment endpoint. One possibility is:
Assessment Endpoint - Survival, growth and reproduction of aquatic life species
inhabiting within the Bay adjacent to the site.
Measurement Endpoint - Comparison of surface water and sediment data to USEPA
approved literature-derived ecotoxicity benchmark values (i.e. National Ambient Water
Quality Criteria for the protection of aquatic life, etc.)

The phrase "populations of benthic invertebrates and other aquatic receptors" is used
again in the second paragraph of G2.1.3 on page G-6. This is too broad unless the words
"aquatic receptors" are replaced with "aquatic life".

10. The conclusions and risk management recommendation of the SLERA are made without
substantiation or justification. Please summarize the reason that further evaluation is
required using statements like "because over 20 chemicals exceed the groundwater
screening criteria, several by multiple orders of magnitude." Please either change the
recommendation to a baseline ERA, or provide clear justification and substantiation for
recommending re-evaluation, specifying precisely which assumptions will be changed
and which data will be "refined".

11. It is clear that the primary exposure pathway of concern is the discharge of contaminated
groundwater to surface water however there is very limited nature and extent discussion
for groundwater contaminants. It is important to understand whether groundwater is
discharging to the Bay and at what concentrations. It is unclear why a simplistic
Domenico model was not presented at this stage to predict the concentrations in
groundwater at the point of discharge. Alternatively groundwater data from the most
downgradient well or a well near the point of discharge could be used. Please clearly
define this pathway in the RI Report to clarify how the data were used to represent
exposure concentrations at receptor points.

SPECIFIC COMMENTS

1. Executive Summary, Page ES-2: The fifth bullet on page ES-2, Screening-Level
Ecological Risk Assessment (SLERA), states that "exposure pathways for terrestrial
receptors were considered potentially complete to provide a conservative estimate of
risk". That is not true:. The SLERA eliminates all exposure pathways for terrestrial
receptors. Please include exposure pathways for terrestrial receptors in the entirety of the
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SLERA, or provide a valid reason not to include such pathways and change this section of
the Executive Summary appropriately.

2. Executive Summary, Page ES-3: These comments address the table, "Chemicals
Exceeding Screening Criteria in Soil at Site 5". Please clarify that the "Exceeds
Screening Criteria?" refers to human-health screening criteria (2004 EPA PRGs) by
modifying Note "a" to read "Human health screening criteria, identified in Section 4.0" or
something similar. ]?leaseinclude a Data Gap section in this RI Report that addresses the
data gaps presented :inthis table as Section 4.0 does not adequately do so.

In addition, n-nitros_r-di-n-propylamineshould be added to this table. Although it is
recognized that anal'._icaldetection limits for this compound exceed risk-based screening
criteria, n-nitroso-di--n-propylamineis a risk driver based on the quantitative risk
assessment. The elevated detection limit should be considered a data gap, which can be
addressed in the feasibility study (FS) by conducting confirmation sampling with a more
sensitive detection limit to ascertain whether this compound actually contributes to a
quantitative risk greater than 10-6.

3. Executive Summary.,Site 5 - Aircraft Rework Facility, Baseline Human Health Risk
Assessment, Page ES-4: It is stated that arsenic and thallium are considered to be

consistentwith backgroundatSite 5. Howeverthe extent of thalliumin soil atthe
BatteryStorageArea is a datagap. Therefore,since thalliumis a risk/hazarddriverat
Site 5, it does not seem appropriateto characterizethalliumas consistentwith
background until this data gap has been filled. It is understood that one elevated thallium
concentration is skewing the exposure point concentration high, based on the current data
set, and this. However, until the data gap at the Battery Storage Area is filled, it cannot
be definitively shown that thallium across Site 5 is consistent with background.

4. Executive Summary, Page ES-4: The Screening-LevelEcological Risk Assessment
paragraphincludescontradictorysentences: "_Aexposurepathwaysfor terrestrialreceptors
wereconsideredpotentiallycomplete to providea conservativeestimateof risk. Results
of the SLERA detemfinedthatno complete exposurepathwaysare present for terrestrial
ecological receptorsg/i''Further,the SLERA did not adequatelysubstantiatethat
incompleteexposurepathwaysare present. Please modify these sentences to (1) agree,
and (2) providean accuratedescription of how the decision was reached.

5. Executive Summary, Page ES-4: Please includetext to explain how the bulletsin Data
Gapswill be addressedand referencethat informationin this section.

6. Executive Summary, Page ES-5: Please clarify that the "Exceeds Screening Criteria?"
refers to human-health screening criteria (2004 EPA PRGs) by modifying Note "a" to
read "Human health screening criteria, identified in Section 5.0" or something similar.
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7. Executive Summary, Page ES-6 and ES-7: As requested in Specific Comment 3, please
modify the sentence,"Resultsof the SLERA determinedthatno completeexposure
pathwaysarepresentfor terrestrialecological receptors,"to includeclear substantiation
andjustificationfor their exclusion in the remainderof the SLERA. Similarly,please
modify the sentence on PageES-7 thatreads, "Resultsof the SLERA determinedthat no
completeexposure pathwaysare presentfor terrestrialecological receptors." Please
include substantiationandjustificationfor theirexclusion in the remainderof the
SLERA.

8. Executive Summary.,Page ES-7: Severalother potential sources of contamination to
groundwater(i.e., more than floordrains,sanitarysewer ,'rodfuel lines, underground
storagetanks [LISTs],and ASTs) are identifiedin Section 7. Please revise the discussion
of potentialsources of contaminationin OU-2C groundwaterto includethe additional
sourcesidentifiedin Section 7.

9. Section 2.4, Hydrology, Page 2-7: The last sentencestates that AppendixB presentsthe
results of OU-2B hydrogeological investigations,however, the AppendixB resultsare for
OU-2C. Please cite the correct OU.

10. Section 2.4.3, Existing Uses of Groundwater, Page 2-13: The logic used regardingTDS
and its relationto domesticuse is faulty. Inthe FWBZ TDS ranges from 110 mg/1to
5,100 mg/1and these levels are flagged as too high to be consideredfor domesticuse.
Apartfrom the fact thatsome bottledwater sold to consumershas TDS of 500 mg/1,there
are parts of the country that make use of groundwater with higher TDS levels than those
given here. Hence the federal criteria of protection of groundwater with TDS of anything
less than 10,000 m_l. Please remove the opinion that this water would not be considered
for domestic use.

11. Section 2.5.2, Alameda Point Ecology, Page 2-14: Since the RI Report concludes there
may be potential risk to aquatic receptors in Seaplane Lagoon and Oakland Inner Harbor,
it would be helpful if this section includes at least some description of the ecology of
these water bodies. Please expand this section to include information on the aquatic
communities of Alameda Point and, specifically, list the species that are known to occur
in Seaplane Lagoon and Oakland Inner Harbor (and thus those species that may be
affected by the contaminated groundwater)

12. Figure 2-5, Operable Unit 2C Cross-Section A-A': It is unclear why 42 feet below
meanlower low water(ft below MLLW)was selected as the elevation of the top of the
MerrittSand in M05-01/REF-S05-01 ratherthan selecting the top of the silty sand unitat
36 feetbelow MLLW. This silty sandunitappearsto be similar to the unitselected as the
top of the MerrittSandin D05-02. Please verifythe elevation of the topof the Merritt
Sand in M05-01/REF-S05-01 and discuss how the elevation of this unitwas chosen.

13. Figure 2-6, Operable Unit 2C Cross-Section B-B': The depiction of CPTS05-04/M05-
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04 is inaccurate; the: logs indicate that CPT S05-04 ended at 33 ft below ground surface

(bgs) or at about 20 ft below MLLW, but the cross-section indicates that this boring
extended to 30 feet below MLLW. In addition, the depths and lengths of the lithologic
units does not match the log. Please revise the cross-section to match the boring log.

14. Figure 2-15, Potentiometric Surface Contour Map, Second Water Bearing Zone,
Summer Quarter June 2001; and Appendix B, Section B3.1 Hydrostatigraphy, Page
B-3 : The statement that groundwater flowed to the east in June 2001 and September
2003 is not consistent with Figure 2-15 which indicates that groundwater flowed to the
south in June 2001. Please resolve this discrepancy.

15. Figure 2-19, Potentiometric Surface Contour Map, Second Water Bearing Zone,
Summer Quarter June 2004: The direction of groundwaterflow was misinterpreted,
since the arrowdepictingflow direction points upgradientratherthandowngradient.
Pleasecorrectthis figure.

16. Section 3.0, Remedial Investigation Approach, Page 3-1: The last paragraphstates that
the evaluationsof the SWMUs in AppendixH, are basedon analyticalresults. However,
the tablesin Appendix H indicatethatmost of the evaluationswerenot basedon
analytical resultsbut:on visual observation. Soil andgroundwatersamplingwas not done
in the vicinityof several of the SWMUs. Please revise the text to describe how the
evaluationswere conducted.

17. Section 3.7, Screening-Level Ecological Risk Assessment Approach, Page 3-23: The
last paragraph in this section lists two options if the site fails the SLERA: further
evaluation in a Tier 1/(baseline) ecological risk assessment (Step 3 of the EPA and Navy
ERA processes) or an interim cleanup action, but the actual recommendation given in
Section G5.0 includes neither of these options. Please include the actual recommendation
(Step 3a reevaluatior|) to be consistent. Similarly, the text on page 3-24 has the sentence:
"If the SLERA determines that potential risk is posed to ecological receptors, then a
baseline ecological risk assessment or further evaluation in an FS is necessary". Please
also revise this sentence to be consistent.

18. Figure 3-1, Initial C,onceptuai Site Model: The inhalation of volatile emissions in
indoorair is not identified as a potentiallycomplete exposure pathwayfor a FutureOn-
Site Worker(Commercial/Industrial),although this appearsto be a potentiallycomplete
exposurepathwaybased on informationin the RI Report text. Please reviseFigure 3-1 to
includethe inhalationof volatile emissions in indoorairas a potentiallycomplete
exposurepathwayfor a FutureOn-Site Workerat AlamedaPoint.

19. Section 4.1, Site 5 Background: The history of several stripsof land included in OU-2C
werenot discussedon includedin the summarytable. These strips includethe
rectangularstripof landto the southwestof Site 5 thatrunseast and west (Parcels29A,
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50B, and 51B), the strip of land that extends from the western central portion of the site,
and land associated with the storm drain line that extends to Outfall F. Some sampling
was done in the eastern portion of the east-west strip, but it is unclear if the sampling was
appropriate since the.history of the strip of land was not discussed. Please summarize the
historic uses of these:three strips of land that are included!as part of Site 5 on various
figures.

In addition, the history of radiological release of Building 5 does not appear to meet
current requirements. The last release was apparently given by the California Department
of Health Services in 1988, prior to the discovery of extensive radiological contamination
within Building 5 in the sinks, floor drains and storm sewer. A more recent, i.e. post
radiological removal action, certification of unrestricted public use needs to be obtained
and presented.

20. Section 4.1, Site Background, Table, Pages 4-2 though 4-4: This table does not discuss
all of the buildingson Figure4-1, Site 5 Features. It appears thatthe Table is missing
Building 505, Building 281 (removed),an unnumberedbuilding (removed)northwest of
Building 347, an unnumberedbuilding south of Building 347, an unnumberedbuilding
west of Building589, two unnumberedbuildings(removed)north of Building405, one
unnumberedstructureadjacentto the southwestcomer of Building 5, three unnumbered
structures(one squareand two circles) (removed) south of Building 5 (nearthe southwest
corner),one building:southwest of 348 (Site 10), fourunnumberedbuildings(removed)
east of Building615, two unnumberedbuildingsin area CAA-5A, Building 171
(removed),Building534-1 (removed),and one unnumberedbuilding southwest of
Building 62. The folxneruse of these buildings andstructuresis importantfor the site
conceptualmodel. Please include these buildingsin the table on pages 4-2 though 4-4.

21. Section 4.1, Site Background, Table, Page 4-3 and Figure 4-1, Site Features: There is
a discrepancybetween the Table andFigure4-1; Figure4-1 indicates that Building 415
was removedbut the Table does not indicatethat this building was demolished. Please
resolve this discrepancy.

22. Section 4.1, Site Background, Table, Pages 4-3 though 4-4 and Figure 4-1, Site 5
Features: Some of the buildings discussed in the table on pages4-2 though 4-4 could
notbe locatedon Figure4-1. Building 193 and Building 415 in Parcel 57 could notbe
located,althoughBuilding 415 in Site 12 (Parcel 69) is included on Figure4-1. Since the
tableincludesparcel numbersto help locatethe buildings, Figure4-1 should includethe
parcelnumbers. Please include all of the buildingslisted in the table on Figure 4-1. In
addition,please include the parcelnumberson Figure 4-1.

23. Section 4.2.1, Conceptual Site Model, Pages 4-8 through 4-10: It is unclear why PCB
contaminationis notconsideredin the ConceptualSite Model (CSM). The CSM
descriptionsof Building 34 and otherelectrical substationsshould include PCBs. Even
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though equipment containing oil with a PCB concentration over 40 parts per million was
been removed in 2001, PCB-containing equipment may have leaked prior to that date. At

_' other sites, PCB contamination has been found in concrete and soil beneath and adjacent
to transformers. Since the presence of PCBs in concrete would impact disposal
requirements, concrete in the vicinity of former PCB-containing equipment should be
tested. The absence of visual staining should not be considered indicative because
surfaces could have been cleaned and/or repainted. Please revise the CSM to include
PCBs and discuss how the data gaps associated with PCBs will be addressed.

24. Section 4.2.1, Conceptual Site Model, Page 4-10: The text states that Buildings 2 and
43 are not considered potential sources of contamination, but the table on pages 4-2
through 4-4 states that Building 2 had a dry cleaning facility and solvents and petroleum
were stored/used in Building 43. The text also states that buildings 51A, 53A and 67 are
not considered potential sources of contamination, but these designations are parcel
numbers for open spaces. Please include Buildings 2 and 43 in the CSM as areas where
hazardous substances were stored/used and correct the text to refer to 51A, 53A and 67 as
Environmental Baseline Survey (EBS) parcels.

25. Section 4.2.1, Conceptual Site Model, Page 4-10: It is unclear why AST 2-1 is not
included as a potential source of solvents in the bullet 6 list, since this AST was near the

portion of Building 2 where dry cleaning was done. It is likely that this AST contained
dry cleaning solvent,; or wastes. Please include AST 2-1 in bullet 6.

_" 26. Section 4.2.2, Data Quality Assessment, Table (chemicals in Site 5 soil with at least 5
percent of their reporting limit exceeding the PRG), Page 4-11: The embeddedtable
on page 4-11 states that mercuryis notrelatedto former Site 5 activity, butmercurywas
used in gauges,dials, and is associatedwith sandblasting waste. Because these activities
occurredatSite 5 it is likely thatmercury is relatedto formerSite 5 activities. Please
change the table on page 4-11 to statethat mercuryis relatedto former Site 5 activities or
explain why mercuryis notrelatedto Site 5 activities.

Similarly, arsenic was used as a pesticide, so given the maximum concentration of 329
milligrams/kilogram (mg/kg), it is likely that it was used at the site. Please revise the
table to indicate that arsenic may have been used at the site.

27. Section 4.2.4, Nature and Extent, Pages 4-14 and 4-14: There are some inconsistencies
between the data presented in the embedded table on these pages (Chemicals in Site 5
Soil Exceeding Screening Criteria), the data presented on Site 5 figure, and the data in
Appendix C. For example, the table indicates that the maximum concentration of 1,1-
dichloroethane was 20 micrograms per kilogram (ug/kg), but Figure 4-7 and Appendix C
indicate that the maximum was 20 mg/kg (i.e., 20,000 ug/kg). Similarly, based on
Appendix C, maximum concentration of benzene was 6,000 ug/kg, the maximum
concentration of tetrachloroethene (PCE) was 110,000 ugBcg,the maximum concentration
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of trichloroethene (TCE) was 260,000 ug/kg, and the maximum concentration of vinyl
chloride was 80 ug/kg. It appears that there were systematic errors of three orders of
magnitude when VOC data was transcribed to this table. Please resolve these
discrepancies and verify that all of the concentrations listed in the table are correct.

There are errors in the range of benzo(a)pyrene (BaP) equivalent concentrations presented
in this table, based o:nthe analytical results in Appendix (2. The analytical data in
Appendix C indicate that the BAP equivalent concentration of 030-MOD-181 is 22.7
mg/kg, but the maximum concentration in the table is 2 mg/kg. Please resolve this
discrepancy.

28. Section 4.2.4, Nature and Extent, Metals in Soil, Page 4-14: The text dismisses the
maximum arsenic concentration of 329 milligrams per kilogram (mg/kg) in the surface
sample collected from location 054-001-007 (grid G-5), which exceeded the screening
criteria (0.39 mg/kg) and the maximum background concentration for arsenic (15.6
mg/kg). Although the text states that the statistical comparison indicated "the absence of
concentration patterns that might indicate potential release sources of arsenic or hot spots
of arsenic," is unlikely that this concentration, which is more than 20 times the maximum
background concentration, is consistent with background concentrations; this maximum
was not included in the statistical comparisons in Appendix D. In addition, historically,
arsenic was used as a pesticide and has been detected at high concentrations at other
California Navy Bases. Therefore, it is likely that arsenic was used at the site. Since only
a single surface sample was collected at sample location 054-001-007 and there are no
other samples within about 95 feet of sample location 054-001-007, the extent of arsenic
is not vertically or horizontally bound. It is not acceptable to state that "an extremely low
probability exists that additional sampling at this location would yield data exceeding the
screening criteria for arsenic." Additional sampling is needed to evaluate the extent of
arsenic. Thallium was also detected at an extremely high concentration (335 mg,/kg)in
the same sample and the text states on page 4-17 that thallium at location 054-001-007
represents a data gap. Please revise the text to delete the text quoted above, discuss the
data gap associated with arsenic, and discuss how this data gap will be addressed.

29. Section 4.2.4, Nature and Extent, Metals in Soil, Page 4-15: It is likely that the spill of
3000 gallons of wastewatercontaininghexavalent chromiumin Building 348 is
responsiblefor the soil contaminationin this area. This extentof the soil and
groundwatercontaminationfromthis spill is a datagapthatwarrants further
investigation. In addition,the objectiveof the cadmiumsoil removal action at the
Building5 platingshop being the final soil actionin this area was contingenton the
resultsof confirmationsampling, includingchromium andlead analyses in additionto the
cadmium. However, although the waste manifests for the soil excavatedfrom the plating
shop show the presence of hazardouslevels of chromium,the confirmationsampling only
checkedfor cadmiumlevels. So it is unknownto what extent lead and chromiumarestill
presentin soil aroundthe plating shop and this datagapwill need to be addressedpriorto
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the FS.

30. Section 4.2.4, Nature and Extent, Metals in Soil, Page 4-17: It is unclear why a data
gap was not identified for vanadium and thallium in the vicinity of the metal work shop.
The extent of iron in the vicinity of sample locations 054.-002-012and 054-003-020,
which are located in the former metal work shop area, is considered a data gap for iron.
Both these locations have vanadium concentrations above the screening criteria and at
location 054-002-012, thallium also is above the screening criteria. Please include
vanadium and thallium in the data gap associated with the metal work shop.

31. Section 4.2.4, Nature and Extent, VOCs in Soil, Page 4-18: The text states that the
trichloroethene (TCE) and tetrachloroethene (PCE) concentrations exceeded their
respective screening criteria at locations 057-001-001 and 057-001-002 are bound by
several other samples with concentrations below screening criteria. However, it appears
the PCE and TCE concentrations are bound to the south by location 057-006-015 and 55
feet to the north by locations 057-003-008, 057-006-016, and 057-003-007. The TCE and
PCE concentrations at 057-001-001 and 057-001-002 do not appear to be bound to the
east and west or vertically. Given the high concentrations and the lack of contaminant
delineation in an area where degreasing and corrosion control activities were conducted,
this area should be considered as a data gap for TCE and PCE in the soil. Please

acknowledge the data gap for TCE and PCE in the vicinity of soil sample locations 057-
001-001 and 057-001[-002.

In addition, there is a discrepancy in the cited screening criteria for TCE; the value in the
first partial paragraph is different than the value cited in the text of the first complete
bullet. Please resolve this discrepancy.

32. Section 4.2.4, Nature and Extent, VOCs in Soil, Page 4-18: The discussion of TCE
detectedin B05-11 states that TCEhas migratedto groundwaterand"this TCE
contaminationis not presentin soil," butno quantitativeinformationis given onthe VOC
hits in soil at the adjacentB05-14 and M05-07. Figure4-7 shows that there arehits
above the PRG at all three locationswhich points to a source in the soil.

33. Section 4.2.4, Nature and Extent, PAHs in Soil, Page 4-20: The discussion of the
extent of BaP appear,,;to be incomplete and the text is inconsistent. The first paragraph
states that only four BaP-equivalent samples exceed screening criteria, but 12 BaP-
equivalent samples are discussed in the bulleted discussion. Figure 4-8 has four BaP-
equivalent sample locations that exceed screening criteria, of which two (C3S005B003
and C3S005B048) were not discussed in the text. Appendix A (page A-17) states that 18
soil samples exceeded the BaP-equivalent screening criteria. Please discuss and post all
data in the text and on Figure 4-8 and revise the text to eliminate discrepancies.

34. Section 4.2.4, Nature and Extent, PCBs in Soil, Page 4-20: It is unclear if sampling for
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PCBs was done in the vicinity of former PCB-containing equipment (e.g., transformers,
hydraulic lifts, etc.) at Site 5. Although all PCB-containing equipment with high levels of
PCB was changed out or removed in 2001, spills that occurred prior to that date may have
contaminated concrete and/or soil in the vicinity of this equipment. In addition, a figure
showing the locations of all the former PCB-containing equipment and sampling
locations has not been provided. Please provide more information describing the location
of PCB-containing equipment and a figure showing the locations of the PCB-containing
transformers, hydraulic lifts, etc. and sampling locations. If PCB sampling has not been
done in the vicinity of each piece of PCB-containing equipment, please discuss this data
gap and how it will be addressed in the text.

35. Section 4.2.6.1, Surface Soil, Page 4-25; and Section 4.3.1, Conclusions and Section
4.3.2, Recommendations, Pages 4-28 and 4-29: These sections state that arsenic and
thallium are attributed to background soil at OU-2C, but the concentration of arsenic is 21
times greater than background and the concentration of thallium is 64 times greater than
the screening criteria at sample location 054-001-007. These concentrations are not
consistent with background levels. Please delete every statement that attributes arsenic
and thallium solely to background concentrations, acknowledge the data gap in the
vicinity of 054-001-1907,and discuss how this data gap will be addressed.

36. Figure 4-4, Soil Sample Locations: Two of the BaP-equivalent sample locations (NPS-
S05-02 and NPS-S05-03) that exceeded the screening criteria could not be found on
Figure 4-4. In addition, locations 54-02-12 and B05PS-01 could not be located on this
figure. Please post all sample locations on Figure 4-4. In addition, please include an
outline of the cadmium removal action and use a unique symbol to designate sample
locations that were removed by excavation.

37. Figure 4-5 (1 of 3) and (3 of 3), Arsenic Concentration Exceeding Screening Criteria
In Site 5 Soil: Figures1 of 3 and 3 of 3 for Figure4-5 are missing fromthe CD-ROM.
Please include all figureson the next versionof the CD-ROM.

38. Figure 4-6, Other Metals Concentrations Exceeding Screening Criteria In Site 5 Soil
and Figure 4-7, VOC Concentrations Exceeding Screening Criteria In Site 5 Soft:
OnFigures4-6 and 4-7 some locationsareshown with red dots indicating that a soil
samplecollected from the locationexceeded a screeningcriteria,butthe locationis not
includedin the tableson the figures or discussedin the text. Examples onFigure4-6
include M05-02 and M05-03. On Figure4-7 049-IW-00I, B05-08, 261-$7, 057-005-012,
M05HW-01, B05-14, M05-07, and 045-002-003 do not have associateddata. Please
resolve this discrepancy.

39. Section 5.1, Site 10 Background, Page 5-2: One unnumbered building north of Building
400 was not discussed in the text. Please discuss the historical use of this structure.
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40. Section 5.1, Site 10 Background, Solid Waste Management Units, Page 5-3: The text
statesthat the SWMUs in Site 10 should be considered"a low riskto soil," butsoil and
groundwatersampleswerenot collectedbeneath or adjacentto SWMUs that wereused to
store wastes and liquids. Visualobservationis insufficientbecause the Navy would have
repaintedareaswith stains. Similarly, secondarycontainmentwas probablynotpracticed
before the 1980s. Since sampling was not donebeneath or adjacentto M-08, GAP 36,
GAP 37, or GAP 38, these SWMUs should be identifiedas datagaps. Please identify the
datagaps associatedwith M-08, GAP 36, GAP 37, or GAP 38 and discuss how andwhen
they will be addressed.

41. Section 5.2.1, Conceptual Site Model, Page 5-4: It is unclear why the CSM does not
include formerPCB containingequipment(e.g., transformers,hydrauliclifts, etc.) or the
industrialdrainsshown with Building 400. In addition,since Building 400 was a missile
reworkfacility, perchlorate,which was used as a missile fuel, should be considereda
potentialcontaminantof concern. Please include formerPCB-containingequipmentand
the industrialdrainsin the CSM anddiscuss how datagaps associatedwith these features
will be addressed. Also, please include perchlorateas a potential contaminantand
discuss how this datagapwill be addressed.

42. Section 5.2.4, Nature and Extent: The CSM states that the hangar floor was a potential

source of VOCs and TPH, but samples were not analyzed for TPH or lead, which was an
additive in aviation fuel. Please discuss how this data gap will be addressed.

43. Section 5.2.4, Nature and Extent, Chemicals Exceeding Screening Criteria, Page 5-9:
The text discusses correctiveaction "northof Building 400, in CAA-5A and CAA-5B,"
but CAA-5C is associatedwith Site 10. Please resolve this discrepancy.

44. Section 6.1, Site 12 Background, Page 6-1: The first paragraph in this section states that
Building 10 represents 25 percent and that paved open space represents another 25
percent of Site 12, but does not account for the remaining 50 percent of the site. Please
describe the remaining 50 percent of Site 12 in the text.

45. Section 6.1, Site 12 Background, Storm Sewers Page 6-2: The text statesthat the storm
sewer lines locatedon the northand southernsides of Building 10 were notcleaned, but
does notdiscuss futureplans for the stormsewer lines. Please clarify whether these
storm sewer lines will be cleaned.

46. Section 6.2.1, Conceptual Site Model, Page 6-3: It is unclear why TPH as gasoline
(TPH-g),TPHas diesel (TPH-d),lead, and methyl tertbutylether (MTBE) arenot
includedas potentialcontaminantsof concern. UST 10-6 containedunleadedgasoline
andAST 010J containeddiesel. Since all gasoline was originally leaded, lead should also
be includedas a contaminantof concernfor the USTs and ASTs. Please addTPH-g,
TPH-d,lead, and MTBE as possible sourcesof contaminationfor USTs and ASTs.
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47. Section6.2.4,Natureand Extent,Page6-6:Thetext on page6-5 statesthat "Some
uncertaintiesand potentialsoil datagapsassociatedwiththe presenceof PCBsin Sitel2
soilwereidentifiedandare discussedin detailin Sections6.2.4 and6.2.5,"but this
promiseddiscussionwas omittedfromthe text. Thetext statesthat 16transformerswere
presentat Site 12(page6-1),Building34 was an electricalsubstationwith transformer
oils (page4-4) andBuilding10was a formerpowerplantfacilitybut it appearsthat few
samplesotherthan those fromthe monitoringwellboringswere analyzedfor PCBs.
This is insufficientto evaluatethe extentof potentialPCBcontamination. Pleasediscuss
thisdata gapin the text.

48. Section 6.2.4, Nature and Extent, Chemicals Exceeding Screening Criteria, Page 6-8:
The last paragraphin this section states that"Site 12 meets the WaterBoard criteriafor
low-riskfuel site closure,and furtheraction is not recommendedfor soil at Site 12," but
soil sampling was not done in the vicinity of most of the USTs and ASTs locatedon Site
12. Please acknowledge this datagap anddiscuss how andwhen it will be addressed.

49. Section 7.2, Conceptual Site Model, Storm Sewers., Page 7-4: The text states that
sections of the storm sewer between manholes 15G and 13G are below the groundwater,
but Figure 4-2 show that storm sewer between manholes I5G and 14G is below the
groundwater. Please resolve this discrepancy.

50. Section 7.5.1.1, Metals in OU-2C Groundwater, Pages 7-9 and 7-10: It is unclear why
soil sample results were not correlated with groundwater results. It appears that most of
the areas where arsenic was detected above the screening criterion in groundwater were
also areas where the screening criterion for arsenic was exceeded in soil. Please correlate
all of the metals detected above background in groundwater with soil sample results and
discuss any patterns that are found.

51. Section 7.10, Recommendations, Pages 7-27 and Section 8.4, Conclusions and
Recommendations for OU-Wide Groundwater, Pages 8-3 through 8-5: The text on
page7-10 acknowledges thatthe extent of contaminationdowngradientis a datagap and
that furtherinvestigationis needed,but this datagapis not includedin Section 7.10 or in
Section 8.4. Itappearsthat the extent of severalchemicals, including, butnot limited to
l,l-Dichloroethane, 1,2-Dichloroethane,TCE, and vinyl chloride has not been delineated.
Please discuss this datagap and how andwhen it will be addressed in the
recommendationsin Sections 7.10 and 8.4.

52. Section 8.0, Remedial Investigation Conclusions and Recommendations: All data
gaps should be acknowledgedanddiscussed in Section 8. Please include the datagaps
identifiedin these comments and a briefdiscussion of how andwhen they will be
addressedin the appropriatesubsection.
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53. Section 8.1, Conclusions and Recommendations for Site 5, Page 8-1: The text states,
"No furtheractionwas recommended for TPH at Site 5," but in Section 4 it was

_' concluded that Site 5 does not meet Water Boardcriteria for low-risk fuel site closure due

to indications of floating product and TPH fractions of xylene exceeding remediation
criteria. As a result, further action is recommended for TPH in soil at Site 5. Please
resolve this discrepancy.

54. Section 8.1, Conclusions and Recommendations for Site 5, Page 8-2: Thetext states
that arsenic and thallium are attributed to naturally background concentrations and are not
recommended for further evaluation in a FS, but at sample location 054-001-007 the
concentration of arsenic is 21 times greater than background and the concentration of
thallium is 64 times greater than the screening criteria. These concentrations are not
consistent with background levels. Since the extent of arsenic and thallium has not been
determined, please identify this as a data gap.

55. Section 8.1, Conclusions and Recommendations for Site 5, Page 8-3: The text states,
"No further action is recommendedfor Site 12 soil," but soil sampling was not performed
in the vicinity of most of the USTs and ASTs located on Site 12 and there a datagap for
PCBs at Site 12. This recommendation for furtheraction for Site 12 soil is premature.
Please revise the text to acknowledge these data gaps and delete the recommendation for
no further action.

56. Appendix A, Environmental Investigations, Pages A-1 though A -39: Parcel numbers
are frequently referenced but are not provided on the figures. In addition, most of the
figures have a grid, but the grid numbers of named locations are not provided in the text.
This information would help the reader locate specific locations discussed in the text.
Please provide include the parcel numbers on the figures and provide the grid numbers of
specific locations discussed in the text.

57. Appendix A, Environmental Investigations, Section A2.2.2, Selective Plating Shop,
Page A-5: The text discusses one subsurface soil sample, but the text does not include the
sample location name. Please provide the name of the location of the sample.

58. Appendix A, Environmental Investigations, Section A3.3.1, Site 5, Parcel 51, Page
A-26: The text discusses 23 samples with 10 subsurface soil samples and 13
HydroPunch_ groundwater samples, but the text does not include the sample location
names. Please include the sample location names in the text.

59. Appendix A, Environmental Investigations, Section A3.4.2, Storm Sewer
Investigations, Page A-30: Thissection statesthat approximately 1,785 feet stormsewer
lines, all within the vicinity of Sites 5, 10, and 12, are in an unknowncondition and are in
groundwaterchemical plumes that are above potential ecological concern. These sewer
lines are part of outfaH system F to Seaplane Lagoon. The text further emphasizes that
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the sewer lines are subject to the radiological program and beyond the scope of this RI
Report. However, the agencies asked during the scoping of the RI to have all radiological
information included in this report and Site 26 has deferred any radiological issues
associated with that site to be addressed with the Site 5 radiological remedial work.
Please revise the RI to included all information on the radiological removal action at Sites
5 and 10,the remainiingrisk associated with radiological, and carry the unfinished
portions of radiologically contaminated storm sewer lines and surrounding soil forward
into the FS.

60. Appendix A, Section A3.5.1.1, Underground Storage Tank Summary for Site 5,
Page A-31; and Figure 4-4 Soil Sampling Locations: It is not clearwhy soil atUST 2-
1 was sampled for TPH-g since the text states that the tank was used for diesel storage.
The statement, "TPH-contaminated soil was excavated," should be deleted or clarified
since it is not clear whether soil contaminated with TPH-d remains. Because TPH-d was
not analyzed, the extent of contamination was not characterized; this should be identified
as a data gap. Further, the text refers to Table A-19 for post excavation TPH results, but
this table is a statistical summary of soil analysis lacking detail. Please explain why soil
samples from the UST 2-1 area were analyzed for TPH-g only, and discuss whether a data
gap exists since there:are no results for TPH-d. Please delete or clarify the statement that
contaminated soil was excavated. Also, please reference Appendix C for analytical
results instead of Table A-19.

61. Appendix A, Section A3.5.1.1, underground Storage Tank Summary for Site 5, Page
A-31: It is not clear why soil at UST 5-1 was not analyzed for PCBs and chlorinated _1_
solvents since the text states it was used to store waste oil. Additionally, the text refers to
analytical results in Table A-19, but this table lacks the necessary detail for reviewing the
results of the investigation. Please explain PCBs and chh)rinated solvents were not
included in the analytical suite for sample location 5C-1, and evaluate whether a data gap
for these analytes exists at former UST 5-1. Please also reference Appendix C for
analytical results instead of Table A-19.

62. Appendix A, Section A3.5.1.1, Underground Storage Tank Summary for Site 5,
Page A-32: Given the statementthatajet fuel release to the soil andgroundwaterhad
occurredatUST 5-2, it is not clearwhy JP-5 rangeTPHwas not analyzed in soil samples.
Please discuss whethera datagap exists at formerUST5-2 since JP-5 rangeTPH was not
analyzedin soil samples.

63. Appendix A, Section A3.5.1.1, Underground Storage Tank Summary for Site 5,
Page A-32; and Appendix C, Table C-8 Complete Analytical Results for OU-2C
Water: The discussion of groundwater results at former UST 5-2 lacks detail. The
statement,"Groundwatersamples collected from these monitoringwells contained
SVOCs, VOCs, lead, and TPHup to 96,400 ug/L," appears to indicate thatTPHwas
measuredat96,400 ug/L. Cross checking the resultsin Appendix C indicatedthatthis is
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likely a VOC measurement at M05-07. Please be more specific when discussing
groundwater results,

64. Appendix A, Section A3.5.1.1, Underground Storage Tank Summary for Site 5,
Page A-32: It is no1!clear why PCB analysis was not conducted at UST 5-3, since the
text states that it was used to store waste oil and solvents. In addition, this discussion is
too general Please explain why PCB analysis was not done, and include this omission as
a data gap. Please also expand the discussion to clarify maximum concentrations and to
specify the media sampled.

65. Appendix A, Section A3.5.1.1, Underground Storage Tank Summary for Site 5,
Page A-32: It is notclearwhetheradequateanalysis has been performedatUST 6-1 and
UST 6-2 since the text does notstatespecifically which petroleumsolvent was storedin
the formerUSTs. FIm_hermore,no basis is given forthe statementthatcontaminatedsoil
was removed. Please identifywhich petroleumsolventwas storedin the tanks. Please
explain how analyticalresults hadconfirmedthat contaminatedsoil was removed.

66. Appendix A, Section A3.5.1.1, Underground Storage Tank Summary for Site 5,
Page A-32: The discussionof maximumanalyte measurementsin soil and groundwater
at UST 62-1 lacks detail. Furthermore, results for PAHs ,and metals discussed in the text

appear to be incorrect. Please check the results and identify the maximum measured
concentration of the specific analyte in the analytical group.

67. Appendix B, Section B3.5, Tidal Influence, Page B-6; and Section 9 References, Page
9-1: The discussion of tidal influenceat Parcel OU-2Clacks detail anddoes not focus on
specific dataacquiredin the Tidal Studythatsupportsthe Navy's explanationof
variationsin groundwaterflow directionin the SWBZ Please add detailto the discussion
of tidal influenceat OU-2C and present the datafrom the Tidal Studyto supportthe
discussionof groundwaterflow variationsdue to tidal influence.

68. Appendix B: The Lggs for D05-04 and D05-07, which were used for the cross-sections
in Section 2 are missing from Appendix B. Please provide logs for all borings that were
used in the cross-sections.

69. Appendix E, Total Petroleum Hydrocarbon Screening, Section E5.1, Soil Screening
Results For Site 12, Page E-13, and Section E5.3, Conclusions and Low-Risk
Closure Assessmen_ Page E-14: Step 5: ConductAdditional Investigation,states
"Additionalsamplingat Site 12is notwarranted"and furtheractionis not recommended
in Section E.5.3, but ,,;oilsamples were notcollected near the majorityof the USTs and
ASTs at Site 12. Please acknowledgethis datagap and discuss when it will be addressed.

70. Table H3-1: Profiles For Solid Waste Management Units In Operable Unit 2C (Sites
5, 10, And 12) Integrated With CERCLA Program, UST(R)-19, Page 59 of 70: In the
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Data Analysis section it is stated that USTs 615-1 and 615-2 served as spill control for
sprinklers in Building 615. From this statement it is assumed that the sprinklers mostly,
if not completely, contained potable water, however, it is unknown if the water contained
additional constituents (e.g., fire retardant, corrosion preventative) that could be a
possible contaminant if it reached the soil or groundwater. Please state if there were
additional substances mixed with the water for the sprinklers in Building 615. If the
sprinklers in Building 615 only contained potable water then the NFA is appropriate for
USTs 615-1 and 615-2, however, if substances were added to the water, USTs 615-1 and
615-2 will need to Ix',reevaluated for NFA.

COMMENTS ON THE SLERA (APPENDIX G)

1. Section G2.1, Step 1: Problem Formulation and Ecological Effects, Pages G-2 to
G-6: This section rexluiressome reformattingto presentthe information in the five
bulleted items as the next five main subheaders. These five items are critical to the
SLERA and follow Navy and EPA format for the problem formulation step. For
example, G2.1.2 should be "Completed Exposure Pathways" within which a conceptual
side model (CSM) is then described. G2.1.3 should be Fate and Transport, G2.1.4 should
be Ecotoxicity, and (]2.1.5 should be Selection of Measurement and Assessment
Endpoints. Please reformat Section G2.1.

2. Section G2.1.2, Conceptual Site Model, Pages G-3 to G-6: This section does not
include a subsectionon ecotoxicityand potentialreceptorsasrecommendedin the EPA
guidance for SLERA (EPA 1997). Please include a subsection that describes the toxic
mechanisms of contaminants found at OU-2C and lists species that are potential
receptors.

3. Section G2.1.2.3, Fate and Transport, Page G-5: This section is too vague and needs to
be more site-specific. It is unclear in this section if there any groundwater trends were
observed downgradient from the site. While SLERA requires the use of maximum
detected concentrations, site contaminant distribution and movement should be presented
to evaluate the significance of concentration trends to understand if ecological risks at the
point of discharge may increase or decrease over time. Information on the level of
dilution that would be expected is important. The presence of dense non-aqueous phase
liquid (DNAPL) indicates a continuing source of contamination and implies that there
will be ongoing risks.. This information is needed in the SLERA to provide a perspective
on the risk results. Please include more site-specific information to better understand the
CSM, since some readers of this section may not read the remainder of the RI Report.
Please also discuss low solubility and heavier molecular weight compounds settling into
bay sediments, since the transport of chemicals at this site will determine the exposure
pathways that need to be evaluated.

4. Section G2.1.2.4, Assessment and Measurement Endpoints, Page G-5: Please expand,
clarify, and correct the first sentence of the assessment endpoint. In addition, there is a
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typographic error in the bold-faced sentence that states the assessment endpoint. The two
words "Protection of" are repeated. Please delete the duplicate text.

5. Section G2.1.2.4, Assessment and Measurement Endpoints, Page G-5: The second
sentence of the assessment endpoint is "Aquatic receptors play an important role in the
food web at OU-2C," but there is no surface water in OU-2C. The contaminated

groundwater in OU-2C poses a potential risk to aquatic receptors in Seaplane Lagoon
(which is in OU-4B) and Oakland Inner Harbor (which is in OU-4C). If the sentence
means the terrestrial food web in OU-2C, please clarify. Otherwise, please amend the
sentence to say "Aquatic receptors play an important role in the food web at Alameda
Point" or something similar.

6. Section G2.1.2.4, Assessment and Measurement Endpoints, Page G-5: Due to the
presence of chlordaneand mercuryin groundwater,food chain modeling is required.
Thus, anadditionalassessmentendpointneedsto be addedto addressthe effects of
aquaticpredatorsan,elwaterfowl that mayingest aquaticlife that has bioaccumulatedsite
contaminantsas follows: AssessmentEndpoint- Survival,growth andreproductionof
aquaticlife species residing and foragingwithin surface waterbodies within and adjacent
to the site. MeasurementEndpoint- Comparisonof exposureconcentrationlevels to
literature-derived benchmark values.

7. Section G2.1.2.4, Assessment and Measurement Endpoints, Page G-5: Due to the
presence of bioaccurnulativecompoundsas well as heavy molecular weight compounds
(i.e., PAHs), sediment exposure needs to be evaluated. At a minimum groundwater
concentrations can serve as pore water concentrations and converted to sediment
concentrations and compare these data to ecotoxicity benchmarks for sediment dwelling
organisms.

8. Section G2.2.1, Selection of Chemicals of Potential Ecological Concern, Page G-7:
The thirdsentencein this section states:"The datawerefilteredfor the metalanalyses".
Please clarifywhatthis means,why it was done, andhow it is importantto the SLERA.

9. Section G2.2.2, Methodology for Evaluating Exposure and Effects on Ecological
Receptors, Page G-7: This section does not includeall availablescreeningcriteria that
Navy ERA andUSEPA guidancerecommendsto use as a minimumstartwhen screening
surfacewaterand sedimentdata. Revisit the screening of the data and include a screen
againstany additionalvalues identifiedin the following references. The available criteria
includebut are not liJ_ted to:

EPA AmbientWaterQualityCriteria(AWQC) (applicableto fresh- and marinewaters
only; notapplicableto sediment)
Effects Range-Low valuesfor sedimentdeveloped by Long et al. (1995)
NOAA Screening QuickReference Table (SQuiRT)Guidelines (Buchman 1999)
EPA EcoTox Thresholds(see http://www.epa.gov/superfund/resources/ecotox/)
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1997, Suter and Tsao 1996, (see
http://www.hsrd.ornl.gov/ecorisk/reports.html)
Chronic screening wtlues developed by EPA Region 4.

10. Section G2.2.2, Methodology for Evaluating Exposure and Effects on Ecological
Receptors, Page G-7: This section does not include a sedimentscreen. Currentlythe
documenthas notevaluatedsediments. At a minimumsedimentsshould be modeled
assumingthe groundwaterconcentrationsarepore waterandconvertto a sediment
concentrationespecially since there arebioaccumulativecompounddetectedin
groundwater.

11. Section G2.2.2, Methodology for Evaluating Exposure and Effects on Ecological
Receptors, Page G-7: This section needsto include a screenfor bioaccumulative
compounds. The presenceof persistent,bioaccumulativeand toxic (PBT) compounds
such aschlordaneand mercury,implies a significantecological exposurepathwaythat
requiresevaluation. Please revise the SLERA to screenfor bioaccumulativecompounds.

12. Appendix G, Section G.2.2.2, Methodology for Evaluating Exposure and Effects on
Ecological Receptors, Page G-7: The second-to-lastsentence on this page has a
typographic error. Please strike the words "will be used" from the end of the sentence.

13. Section G4.2, Detection Limits Exceeding Screening Criteria, Page G-9: The last
sentence in this paragraphsays: "Fateand transportmodeling for these chemicals would
help address the uncertainty associatedwith the nondetected chemicals for which the
reported detection limits exceeded screening criteria". Please conduct fate and transport
modeling for chemicals with detection limits exceeding screening criteria and include this
section in the SLERA. Chemicals that still pose a potential risk should be included in the
exposure estimate and risk calculation.

14. Section G4.4, Ecological Point of Exposure, Page G-10: In this paragraph, the phrases
"aquatic receptors" and "benthic invertebrates" are used interchangeably, though they do
not necessarily mean the same thing. Once the assessment endpoint has been clearly
defined (see General Comment 3), please modify this section for clarity.

15. Figure G-4, Conceptual Site Model: Given that the only assessment endpoint in the
SLERAis "protectionof populationsof benthic invertebratesand otheraquatic
receptors",it is unclear why this figureshould concentrateon and expandon only the
terrestrialreceptors, which have been dismissed atthe beginning of the SLERA. Please
change the focus of this figure to aquaticreceptorsand include groundwater/aquatic
exposurepathsto aquaticplants(benthic and suspended)and animals (benthic,
suspended,andopen-water). Also, G-4 needs to be revisited based on previous
comments. Exposureto sediment is a potentiallycompletedpathwayas are potential
exposure to higher trophiclevels feeding on aquaticlife inhabitingthe surfacewaterand
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sediments.

16. Section G5.0, Risk Assessment Conclusions and Risk Management
Recommendations, Page G-10: This section summarizesinformationthatwas not
presented in the SLERA. The third paragraphin this section indicates that food chain
modeling was done; however, this modeling was not located in the document reviewed.
The current SLERA only compared groundwater concentrations to ecotoxicity
benchmarks; no food chain modeling was presented. Chlordane and mercury were
detected in groundwater; thus, food chain modeling is required for this SLERA. Please
revisit this conclusion and include food chain modeling in the SLERA as it was not
included in this version of the document.

17. Attachment GI: Groundwater Screening Criteria for OU-2C at Alameda Point: This
section requires a thorough technical editorial review. Many letters are missing from
words in the Notes section (such as all capital and lowercase "w" letters, capital "R"s, and
capital "J"s) and, in some places, there are very long spaces between words, parts of
words, or individual letters. This table also needs to reference each value as Section
G2.2.2 does not explain what the values are in the table.
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contamination,andthe conclusionsand recommendationspresented. Reviewactivities
consistedof readingthe documentandreviewingthe DTSCprojectfile forbackground
issues.
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PROJECTSUMMARY

The RI reportpresentsthe results,conclusions,andrecommendationsof the RI
conductedforOU-2C at AlamedaPoint.The followingCERCLAsitescompriseOU-2C:
Site5 - Building5 (AircraftRe-workFacility);Site 10- Building400 (MissileRe-Work
Facility);andSite 12 - Building10 (PowerPlant). The purposeof the RI reportisto
documenttheapproachusedtoconductthe RI forSites5, 10, and 12, the resultsof the
investigations,andrecommendfurtherevaluationinan FS, if necessary.Thespecific
objectivesof thisRI wereto:

• Collectsoilandgroundwaterdataforcharacterizationof the sitesand in support
of an FS, if necessary;

• Evaluate each site's physical setting, geology, hydrogeology, and ecology;

• Conducta backgroundcomparisonformetalsdetected in soil and groundwater
at eachsite;

• Assessthe natureand extent and fate and transportof those chemicalsdetected
above screeningcriteria at each site; and

• Conducta baselinehumanhealthriskassessmentand a screening level
ecological riskassessment for each site.

GENERAL COMMENTS AND RECOMMENDATIONS

A. GSU foundnumerouserrors,omissions,and inconsistenciesin tables, text, and
figuresthroughoutthe document,someofwhichare noted inspecificcomments
below.Theseerrors,inconsistencies,andomissionsmade it verydifficultfor
GSUto reviewthe document Dueto the abundanceof errorsand
inconsistenciesnotedinthedocument,GSU questionsthe accuracyand
defensibilityof the interpretationspresented.GSU cannotconcurwith
interpretationsandconclusionspresentedinthe reportuntilthe errors,
inconsistencies,and omissionsare corrected.

Recommendation

GSU requests that the tables, text, and figures are corrected to reflect
accurate information. GSU requests that depths of groundwater samples
collected are included in Appendix C. GSU also requests that a more
thorough quality control check is performed on future documents prior to
submittal to the agencies.
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B. Severalpotentialsourcesand sitefeaturesthat may havecontributedto soiland
groundwater contaminationare identifiedfor each of the OU-2Csites in the
conceptual site models. However,the RI does not providea logical and
systematic description of how each potential source area and site feature was
investigated,and how it wasdeterminedthat site characterizationwas complete.
The RI also lackspertinent informationregardingthe methods and procedures
that were used to conduct the field and analyticalwork. Becausethis information
is not available, GSU cannotdeterminewhether the sites have been adequately
characterized.

Recommendation

GSU requests that the RI includes a map showing the locations of each
potential source and site feature that was identified for each of the sites
based on the conceptual site models. GSU requests that the RI includes a
summary of the rationale for investigation of each area and how it was
determined that site characterization was complete. GSU also requests
that the rationale are provided for soil and groundwater sampling
locations, depths of samples collected, and installation of permanent
monitoring wells. Finally, GSU requests that the methods and procedures
used to perform the RI field work are provided.

C. A great deal of effort and expense has been putforth to collecta large amount of
soil and groundwater data in the source areas at Site 5. However, GSU feels
that the RI lacks a rigorousand thorough evaluation of the analytical data. As a
result, it appears that the distributionof volatileorganic compounds (VOCs) in
soiland groundwater, and the possible locationsand extent of dense
nonaqueous phase liquid(DNAPL) in the source areas, are notwell understood.
GSU understands that a DNAPL removal action usingsix-phase heating
technologywas recently implementedat Site 5 and that an estimate of the extent
and volume of DNAPL has been made. However, GSU didnot find the resultsof
these evaluations iinthe RI report (see Specific Comment 53).

Recommendation

GSU recommends that the RI present a rigorous and thorough evaluation
of soil sources, including DNAPL sources. GSU requests that depth-
discrete isoconcentration contour maps and vertical profiles of chemical
concentration data are prepared and included in the RI report (see Specific
Comments 35 and 36). GSU further requests that additional information
regarding the six-phase heating removal action is provided in the RI report
including the data that were used to determine the volume and extent of
DNAPL (see Specific Comments 52 and 53).
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D. Based on the information presented in the draft RI report, GSU has identified the
following additional data gaps. Note that a comprehensive list of data gaps could
not be prepared because GSU could not determine if the sites have been
adequately characterized as discussed in General Comment B. Data gaps
identified by GSU include, but may not be limited to:

• Delineation of elevated levels of arsenic and thallium in soil in the vicinity
of sample 054-001-007 (see Specific Comment 15).

• Delineation of elevated levels of chromium in soil in the vicinity of former
Building 348 and the plating shop. Because there is a history of chromium
plating operations and discharge of wastewater containing hexavalent
chromium, GSU requests that soil samples are analyzed for total and
hexavalent chromium (see Specific Comment 16).

• Evaluation of contaminant sources in soil (including DNAPL) in the vicinity
of the former plating shop, and delineation of the extent of VOCs in soil in
this area (see Specific Comment 18).

• Delineation of the vertical extent of VOCs in soil in the vicinity of former
Building 348 (see Specific Comment 18).

• Evaluation of soil sources contributing to elevated levels of VOCs in soil
boring B05-11, and delineation of VOCs in soil in this area (see Specific
Comment 18).

• Evaluation of the source of elevated levels of metals and cyanide
groundwater, and delineation of the extent (see Specific Comments 33 and
34).

• Delineation of the lateral extent of VOCs in the SWBZ, and the vertical
extent of VOCs in groundwater (see Specific Comments 35 and 37).

• Determination of the possible presence of 1,4-dioxane, a solvent stabilizer
commonly associated with 1,1,1-trichloroethane (1,1,1-TCA), at Site 5, and
the possible presence of perchlorate, a component of explosives at Site 10
(see Specific Comments 23 and 37).

• Investigation of OWS-006A and OWS-O06B (see Specific Comment 9) and
OWS-010 (see Specific Comment 26).

• Evaluation of the potential for data gaps associated with OWS-005, OWS-
615, and the dry cleaning facility in Building 2 (see Specific Comment 9).

• Evaluation of the potential for data gaps associated with possible PCB
contamination related to transformers located at Site 12 (see Specific
Comment 25).

• Construction of permanent monitoring in and downgradient of each of the
VOC source areas to determine concentration trends and plume movement
over time. Wells should be screened across the interval most likely to be
impacted by VOCs and metals.
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E. Becausegeologicaland hydrogeologicalsite characterizationis an important
component of the RI, GSU does notconsider this informationappropriate for an
appendix. Cross-referencingbetweenfigures in Section 2 and site-specific
geologic and hydrogeologicinformationin Appendix B is cumbersomeand is not
recommended (see SpecificComments2 and 4). GSU would prefer to have site-
specific geological and hydrogeologicalinterpretationsand information provided
in Section 2.

Recommendation

GSU recommends that all geologicand hydrogeologicinformation(cross-
sections, groundwaterfigures,tables, and narrative) is either presented in
Section2 or in Appendix B.

F. The fate and transport discussionscontained in Sections 4 through 7 of the RI
report do not provide a comprehensiveanalysisof site-specific fate and transport
mechanisms occurring at OU-2C. Appendix I presents a general description of
fate and transport tendenciesfor specific metals and broadcategories of other
chemicals, but does notdescribe the site-specific fate and transport mechanisms
occurringat OU-2.C.

Recommendation

GSU requests that the relevantinformationfrom Appendix I is combined
with site-specific informationto presenta comprehensive discussionof
fateand transport for site-specificchemicals in soil and groundwaterat
OU-2C.

G. GSU questionswhythe maximumconcentrationspresentedinTable7-10U-
WideStatistical Summaryof GroundwaterAnalyses are notconsistentwiththe
maximumconcentrationsfor individualconstituentspresentedonTable F-3.7
whichshowsthe datausedtocalculatethe groundwaterexposurepoint
concentrations(EPCs) forthe human-healthriskassessment.Please clarify
andensure that the correctdata are being used to calculate EPCs.

SPECIFICCOMMENTS

1. ExecutiveSummary. On thetableonpage ES-10, it is shownthatthe risk
driversforsoilat Site 10are totalpetroleumhydrocarbons(TPH). WhileTPH are
thepredominantsoilcontaminantsfoundat Site 10, theywerenotfoundtobe
riskdrivers. Arsenic wasdeterminedto be a risk driver at Site 10 but is not
includedon the table. Pleasecorrectthe information on the table.
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2. Section 2.3.2 - Alameda PointGeoloq¥. It is the opinion of GSU that a
description of site-specific geology should be added to this section and expanded
beyond the information presented in Appendix B. The information presented in
Appendix B is not sufficient to adequately characterize the site geology for the
purposes the site conceptual model that will be the basis for the feasibility study
and remedial design. The site-specific cross-sections included in Section 2 are
useful visual tools, but these illustrations require a narrative interpretation of site
conditions. GSU recommends that the discussion of site-specific geology is
expanded to interpret the lithologic information presented on cross-
sections, and that particular attention is given to source areas, such as the
area beneath the plating shop and the eastern side of Building 5 where
DNAPL sources are suspected. GSU requests that all site-specific geologic
information is either presented in Section 2 or in Appendix B (see General
Comment E).

3. Section 2.3.2 - Alameda PointGeolo.qy. It is unclear why only selected borings
were used to compile geologic cross-sections A-A' and B-B'. There are several
nearby borings (within 50 to 100 feet of the cross-section lines) that could be
projected onto the cross-sections to present a more thorough picture of the
subsurface conditions. Additional bodngs should be projected to the cross-
section lines, particularly in the areas where extensive contamination and DNAPL
are present. Also, GSU questions the location of soil boring M05-10 presented
on Figures 2-4, 2-5, and 4-4. Monitoring well M05-10 is an abandoned well that
is located in the plating shop area. Please revise cross-sections A-A' and B-
B' to include other nearby borings. Please clarify and/or correct the
location of well M05-10. Also, GSU requests the preparation and inclusion
of a third cross-section that transects the eastern source area and the
plating shop since these are important features at Site 5.

4. Section 2.4.2 - Alameda PointHydroqeolo.qy. It is the opinion of GSU that a
descriptionof site-specific hydrogeologyshould be added to thissectionand
expanded beyond the informationpresented in Appendix B. The information
presented in Appendix B is not sufficient to adequately characterize the site-
specifichydrogeology for the purposes the feasibility study and remedial design.
The site-specificpotentiometric surface maps included in Section 2 are useful
visual tools, but these illustrationsrequire a narrative interpretationof
hydrogeologic conditions. A series of maps is presented which illustrate
seasonal changes in groundwater flow directions and gradientsbut there is no
discussionof these maps or of the seasonal changes that are observed with
respectto vertical and horizontalgroundwater flow.

GSU recommends; that the discussion of site-specific hydrogeology is
expanded to include an interpretation of the historical and seasonal
changes in hydrogelogic conditions including water table elevations,
groundwater-flow directions, horizontal and vertical hydraulic gradients,
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and average linear groundwaterflow velocities. GSU requeststhat
hydrographsare preparedfor all wellsusing all availablegroundwater
elevation data. GSU also requeststhat the followinginformation is
included in tabular format:

• monitoring well construction details,
• historical water table elevation data,

• hydraulic conductivity values obtained from aquifer tests and
geotechnical laboratory analysis.

GSU requests that all hydrogeologic information is either presented in
Section 2 or in Appendix B (see General Comment E).

5. Section 2.4.2- Alameda Point Hydroqeolo(]v.

GSU questions why the groundwater elevation data presented on the
potentiometric surface maps in the RI report is not consistent with the data
presented in the basewide groundwater monitoring reports for the same
samplingrounds. Please provide correct water level elevation data for each
well and modify the interpretations presented on the figures, as necessary.

6. Section 4.1 - Site 5 Backqround, Storm Sewer. GSU requests that sections of
the storm sewers extending beneath Building 5 are added to Figure 4-2.
GSU also requests that the sanitary and industrial waste sewers are
included on a figure in the RI report, as these may also be sources of
contamination.

7. Section4.1 - Site 5 Backqround, Removal Actions. GSU requests that the
location and approximate dimensions of the cadmium soil removal action
are shown on a figure.

8. Section4.2.1 - Conceptual Site Model. It is the opinion of GSU that a map
should be providedshowing the locationsof important physicalsite features and
activitiesidentifiedin the conceptual site model. Figure 4-1 shows building
locationsbut does not show the specificlocationswithin Building5 where
significant activities were performed.

GSU requests a figure showing the historical useage of Building 5
including the locations of the southern and northern (Building 5A) portions
of the building, and the locations of various activities and storage areas,
(such as the paint shop, plating shop, battery storage area, metal working
shop, former aircraft maintenance line, hazardous waste storage area, etc.).
Please also provide the location of the dry cleaning facility in Building 2 on
a figure in the RI report.
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9. Section4.2.1 - ConceptualSite Model. Thefollowing comments pertain to the
conceptual site model for Site 5:

a. It is unclearwhy the buildings/potentialsources listed on Figure 4-3 (Site 5
Conceptual Site Model)are not consistent with those listed in the text on page
4-9 of this section (ConceptualSite Model). It is very difficult to understand
what the conceptual site model is if the informationpresented is not
consistent.

Please provideconsistentand accurate informationfor the conceptual
site model. Also, for each "potential source" listed in the conceptual
site model, pleaseclarify if any sampling (soil, groundwater,wipe, etc.)
was performedto evaluate whether releases occurred from that area. If
not, pleaseclarify the rationale for not performing such work.

b. It is statedthat nochemicalinformationisavailableforBuildings6 and32.
However, page 4-4 of the RI report provides a list of chemicals reportedly
stored and/orusedinthesebuildings.GSU alsoquestionswhyoil-water
separatorsOWS-006AandOWS-006Bare notdiscussedinthissection.
AppendixA of the RI reportstatesthattheseoil-waterseparatorswere
recommendedfor furtherinvestigation(see SectionA3.5.1.3 ofAppendixA).

Please clarify the informationregardingchemicals used and/or'stored
at Buildings6 and 32 in the conceptualsite model. Also, GSU requests
that OWS-006Aand OWS-006Bare included in the conceptualsite
model. GSU further requeststhat investigation of OWS-O06Aand OWS-
006B is includedas a data gap pursuant to the recommendation
presented in Appendix A. GSU also requests that other oil water
separatorsat Site 5 (OWS-005and OWS-615) are discussed in the
conceptualsite modeland evaluated with respect to potential data
gaps.

c. It isunclearwhyBuildings10and415 are discussedinthe conceptualsite
modelforSite5. Thesebuildingare locatedat Site 12. Please move this
informationto Section6.

d. It is unclearwhy Buildings261 and614 are not discussedin the conceptual
site model. According to Section 4.1, Building 261 was a naval aviation depot

- storagearea that reportedlystored chromium, cyanide, and kerosene.
Elevatedlevelsof chromiumand cyanide have both been found in
groundwaterat Site 5. Building614 was used as a paint storage facility which
storedpaints, organiccompounds, corrosives, and petroleum products.
Pleaseinclude these buildings in the conceptual site model. Please
also explainwhy building261 was not investigated for metals and _'
cyanide.
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e. GSU questions the informationon page 4-10 that states that Buildings 2 and
43 are =notconsideredpotential sources of contaminationbecausehistorical
records neither identifynor suggest any chemical useor storage activities in
these buildings." Building2 containeda drycleaningfacility and may be a
source of solvents as noted in Section 7.1 of the RI report. Building 43 was
an ammunition overhauland reworkshop constructedin 1941. Hazardous
materials reportedlystoredand/or used include solventsand petroleum
productsas indicatedonpage 4-2. GSU requeststhat the information
regarding chemicaluse and/or storageat Buildings2 and 43 is clarified,
and that these buildingsare included in the conceptualsite model as
potential sources.

10. Section4.2.2 - Data QualityAssessment.Severalerrorswithrespecttovalues
listedfor preliminaryremediationgoals(PRGs)werenotedonTable4-1. For
example,the PRG forarsenicshouldbe 0.062 mg/kgnot0.39 mg/kg. Thisand
othererrorsrelatedtoPRGsoccurthroughoutthe document.Please check and
correct the PRG 'values reported on Table 4-1 and throughout the
document.

11. Section 4.2.3 - BackqroundComparison. GSU questionswhy chromium,
arsenic, and thallium are not listed as site-related metals in soil. In the
discussion of nature and extent of metals in soil (page4-15 of the RI report),
elevated levels of ,chromiumin soil are attributed to site-relatedactivities, and
known sources of chromiumexist at Site 5. In addition, GSU disagrees that
elevatedlevelsof arsenicand thalliumcan be attributedto background. Arsenic
was detected in a samplecollectednear the battery storage area at a
concentration two orders of magnitude above the 95% UCL Alameda Point
backgroundvalue for arsenic in soil, and a backgroundvalue for thallium in the
"pink"area hasnot beenestablished.GSU requeststhat chromium, arsenic,
and thallium are listed inthis section as metals in soil that are not
attributed to background.

12. Section4.2.4 - NatureandExtent. Inthe firstparagraphit isstatedthatthefour
elementsof thenatureandextentevaluationlistedinthisparagraphare
describedinSection3.4. However,GSU didnotfinda descriptionof eachof
theseelementsinSection3.4. Please clarify and/or describe how each of the
four elementswas implemented.

Inaddition,at the endof thisparagraph,the referencetoTable4-2 is incorrect.
ThiserroralsooccursthroughoutAppendixA. Please correct this reference.

13. Section4.2.4 - NatureandExtent,Chemicals ExceeclinqScreeninq Criteria.
Due tothe largevolumeof informationpresentedon thesamplelocationmap
(Figure4-4), GSU foundthisvery importantmapdifficulttouse. GSU requests
separatemapsof sample locationsthat are chemical specific. Please
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consider creatingat least two sample locationmapsfor different analytical
suites. Forexample, one map could show polynucleararomatic
hydrocarbon(PAH) and semivolatileorganic compound(SVOC) sample
locations and the other could show metals,VOCs, TPH, and pesticide
sample locations. Also, GSU requeststhe use of different symbols and/or
colors to identify different typesof sample points (monitoring wells, soil
borings, surface locations, soil punch,etc.) rather than acronyms.

14. Section4.2.4 - NatureandExtent,ChemicalsExceeding Screeninq Criteria.
Thescreeningvaluelistedforbenzo(a)pyreneequivalentsinthetableon page 4-
14 isnota residentialsoilPRG as indicatedinthe footnote.Also,checkthe units
listedfor thevariouschemicalgroups.VOCsare statedtobe inmicrogramsper
kilogrambutactually,the resultsare presentedinmilligramsper kilogram
(mg/kg). Finally,as notedinSpecificComment10, thereare errorsinthe PRG
valueslisted,includingbut notlimitedto the PRG value forarsenic. Please
correct the informationon the table on pages4-1:3and 4-14 with respect to
screening values and units.

15. Section4.2.4 - Natureand Extent,Chemicals Exceedinq Screeninq Criteria,
MetalsinSoil. It isstated thatthe statisticalresultsfor arsenicare consistent
withthe absenceof concentrationpatternsthatmightindicatepotentialrelease
sourcesor hot spotsof arsenicinsoilat Site5. However,the figureillustrating
concentrationpatternof arsenicispresentedrelativeto the PRG notthe
background.The distributionof arsenicabovethe95% UCLAlamedaPoint
backgroundvaluewouldneedto be providedto supporttheargumentthathot
spotsare notpresent. Inaddition,GSU disagreesthatthe unboundedarsenic
concentrationof 329 mg/kgdoesnotrepresenta data gap. Thisarsenic
concentrationis collocatedwithan elevatedthalliumconcentration(335 mg/kg)
thathasbeendeterminedtobe a data gap (asstatedon page4-17 of the RI
report). Elevatedlevelsof arsenichavealsobeen found in groundwaterand
appearto be site-related(see SpecificComment34). Please revise the figure !
to indicatesample locationswhere arsenic exceeds the 95% UCL Alameda
Pointbackgroundvalue. GSU requeststhat arsenic in soil in the vicinity of
sample054-001-007 is considered a data gap and is investigated for
horizontaland vertical extent.

16. Section4.2.4 - Natureand Extent,Chemicals Exceeding Screeninq Criteria, !
Metalsin Soil. Elevatedchromiumwas foundin surfacesoil samples at the i

locationof formerBuilding348 and the platingshop. It appears that the extent of i
elevatedchromium in these samples is unbounded. Based on the information
presentedin the RI report GSU could not determine if the elevated chromium
found insoil in the plating shop and at Building 348 is hexavalent chromium.
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GSU requests that elevated chromium in soil at Building 348 and the
platingshop is considereda data gap and is fully investigated for
horizontalandvertical delineation. In addition,because there is a history
of chromium plating operationsanddischargeof wastewater containing
hexavalent chromium,GSU requeststhat soil samples are analyzedfor
hexavalentchromium. GSU requests an analysis of chromium
concentrationsrelative to the 95 % UCLAlameda Point background
chromium concentrationandthe residentialsoil PRG for hexavalent
chromiumto determine if there are other areasat the site (hot spots)
that may warrantadditional investigationfor chromium and/or hexavalent
chromium(i.e. data gaps).

17. Section4.2.4 - NatureandExtent,ChemicalsExceeding Screening Criteria,
VOCsinSoil GSU disagreesthatPRG comparisonsforVOCs are appropriate
for theevaluationof natureand extent.VOCs presentinsoilat concentrations
muchlowerthanthe residentialsoilPRGscan actas continuingsourcesto
further degrade groundwater. GSU requests that the analysis of VOC data
includes all detected concentrations of VOCs.

In addition, GSU fi_undwhat appear to be several errors on Figure 4-7, VOC
Concentrations Exceeding Screening Criteria in Site 5 Soil. Some of the
locations that are identified using red dot symbols indicating screening level
exceedances are not included on the table in the margin which presents the
analytical results. GSU questions the omission of analytical data for the following
soil boring locations: 049-1W001, B05-08, 261-S7, B05-14, and M05-07. Please
clarify and correct the figure.

18. Section4.2.4- Nature and Extent, ChemicalsExceeding Screeninq Criteria,
VOCsinSoil. The following comments pertain to data gaps associatedwith
VOCs in soil at Site 5:

a. GSU disagreesthat a data gap forVOCs does notexist in soilin thevicinity
of theplatingshop. 1,1-DCEand 1,1,1-TCAweredetectedat elevated
concentrations(4 and2 mg/kg,respectively)ina samplecollectedfrom22
feetbelowgroundsurface(bgs). ElevatedVOCs in soilare notbounded
horizontallyorverticallyinthisarea. In addition,this is an areawhereDNAPL
issuspectedto be presentto a depthof upto26 feet bgsbasedondissolved
concentrationsof 1,1,1-TCAingroundwatersamples.
GSUrequeststhat an evaluationand investigation of elevated levelsof
VOCsinsoil in the vicinityof the former plating shop is includedas a
datagap. GSU further requests that the delineation of soil sourcesthat
existbelowthe water table (includingDNAPL) is includedas a datagap.
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b. GSU disagrees that a data gap does not exist for VOCs in soil in the vicinity
of former Building348. Trichloroethylene(TCE) and tetrachloroethylene
(PCE) were reported in soil samples at levels exceedingtheir respective
residential PRGs in shallowsoil samples collectedfrom this area. Elevated
levels of VOCs in these samplesare not boundedvertically. In addition to
exceeding the PRGs, PCEand TCE detected in these samples will likely act
as a continuing source of groundwatercontamination. It should also be noted
that elevated detection limits were present in these samples which may have
maskedthe presenceof otherVOCs. GSU requests that the delineation of
VOCs in soil in the vicinityof former Building348 is included as a data
gap.

c. GSU disagreesthat a data gap does notexistfor VOCs in soil in the area
eastof Building5 at the locationof soilboringB05-11. TCE and 1,1,1-TCA
weredetectedat elevatedconcentrations(2 and 39 mg/kg,respectively)in
the samplecollectedfrom14 feet bgs. Deepersampleswere notcollected.
It shouldalso be notedthat elevated detectionlimitswere present thissample
which may have masked the presenceof other VOCs.

It is stated in the RI reportthat thissampleis boundedby five locationswhere
soilsampleswere collectedat depths rangingfrom 1 to 14 feet bgs,and
VOCs were not:detected above screening levels. However,soil analytical
data contained in Appendix C for the five soil boring locations indicate that
samples were not analyzedfrom depths greater than 5 feet bgs.

A dissolvedconcentrationof TCE in a nearby locationindicates thatDNAPL
maybe presentto a depthof approximately48 feet bgsinthislocation. The
sourceof VOCs foundinsoilat 14 feet bgsinboringB05-11 and in
groundwaterat48 feet bgshasnotbeen identifiedand isa data gap. The
horizontalandverticalextentof elevatedVOCs inthisarea hasnotbeen
delineated.

GSU requeststhat an evaluation and investigation of soil sources
contributingto the elevated levels of VOCs in soil boring B05-11 is
includedas a data gap. GSU further requests that the delineationof
VOCs in soil in this area is also includedas a data gap.

19. Section4.2.4 - NatureandExtent,Chemicals Exceedinq Screeninq Criteria,
PCBsinSoil. In the first sentence of this section on page 4-20, please
removethe phrase "or less than 1 percent."

20. Section4.2.5 - Fate and Transport. It is the opinion of GSU that this section
should include a description of the fate and transport of DNAPL in the vadose
zone and saturated soil. At Site 5, residual and/or pooled DNAPL is thought to '_
be presentwithin the saturated soil column. Lithology and gravity are the
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dominantfactorsthat influencethe migrationof DNAPLin the subsurface.
DNAPL dissolutionratesare slow,andDNAPLisexpectedto actasa long-term
continuingsourceofgroundwatercontamination.Please include a discussion
of the fate and transportof DNAPLin soil in this section.

21. Section4.2.5.2 - Persistenceinthe Environment.Please note in this section
that 1,1-DCA is also a daughterproductresultingfrom the anaerobic
reductive dechlorinationof 1,1,1-TCA.

22. Section4.2.5.3 - MigrationEvaluation.VOCs in the vadosezonewill partition
between the soil organiccarbon, soilvapor, and soilmoisture. VOCs will migrate
within the soil environmentundera concentrationgradient in an attempt to reach
equilibrium among the three phases. VOCs in the saturated soil columnwill also
continue to leach intogroundwaterunder a concentrationgradient until soil
sourcesare depleted.GSU requeststhat this section evaluate the migration
potential for VOCs in soil in both the saturated'and unsaturatedsubsurface
environments. Plleaseuse available site data and chemical propertiesto
evaluate the potential for three- and four-phase partitioning and
contaminantmigration inthe subsurface at Site 5.

GSU furtherquestionsthe statementthat the migrationof these chemicalsin
groundwaterdoesnotappeartohavebeenaidedbyhorizontalconduitssuchas
undergroundutility'linesinthe area of Site5. Thisstatementdiscussesthe
migrationevaluationof groundwaterand shouldbe movedtoSection7. Also,
thisstatementneedstobe supportedwithan evaluationof site-specificdata.
Pleasemove this discussionto Section7 and expand it to include site-
specific details to support the statement.

23. Section5.2.1 - ConceptualSite Model. It is the opinionofGSU thatperchlorate
shouldbe consideredinthe conceptualsitemodelfor Site 10 basedonthe
historyofthe siteas a =missilereworkfacility"from1957 until1972. GSU
requeststhat possible perchlorate contamination is investigated as a data
gap for Site 10.

24. Section5.2.4- NatureandExtent. Inthe firstparagraphit is statedthatthefour
elementsof thenatureandextentevaluationlistedinthisparagraphare
describedinSection3.4. However,GSU didnotfinda descriptionofeachof
theseelementsinSection3.4. Please clarify and/or describe how eachof the
fourelementswas implemented.

Inaddition,GSU cannotevaluatewhethersitecharacterizationiscomplete
becausetherationaleforplacementofsoilboringsanddepthsof investigation
are notspecified.Pleasedescribe the rationale for the sampling locations
and analyticalmethods in relation to historical site activities (see General
CommentB).
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25. Section 6.1- Site 12Backqround. GSU questionswhether the transformer oils
contained in the 16 transformersat Site 12may havecontained PCBs. Please
add the locations of the transformersto Figure6-1 and provide information
regarding the potentialfor PCBcontaminationto be a data gap at Site 12.

26. Section 6.2.1 - ConceptualSite Model. The railroad track is identified as a
possible source of contaminationat Site 12. GSU questionswhy this possible
source was not consideredfor Site 5 which contains a segment of the same
railroadtrack that terminatesat Building5. Please consider adding this
feature to the conceptualsite modelfor Site 5. Please discuss how this
feature was evaluated to determinewhether contamination is present.

GSU also questionswhy Building415, OWS-010, and sewersare not includedin
the conceptual site model as possiblesources of contamination. Appendix A of
the RI report states that OWS-10was recommendedfor further investigation
(seeSectionA3.5.3.3of AppendixA). GSU requests Building 415, OWS-010,
and sewers are added to the conceptual site model for Site 12 as possible
sources of contamination and are evaluated for possible data gaps. GSU
further requests that investigationof OWS-010 is includedas a data gap
pursuant to the recommendationpresented in Appendix A.

27. Section6.2.4 - Natureand Extent. In the firstparagraphit isstated that the four
elementsof the natureandextentevaluationlistedinthisparagraphare
describedin Section3.4. However,GSU did not finda descriptionof eachof
theseelementsinSection3.4. Please clarifyand/or describe how each of the
four elements was implemented.

In addition,GSU cannotevaluatewhether sitecharacterizationis complete
becausethe rationalefor placementof soilboringsanddepthsof investigation
are notspecified.Please describe the rationale for the sampling locations
and analytical methods in relationto historical site activities (see General
CommentB).

28. Section7.1 - OU-WideGroundwaterChemicalUse HistoryandSourcesof
Contamination.GSU requeststhat the physical features discussed in this
section as the probable primary sources of soil and groundwater
contaminationare shown on a figure. Specifically, include the plating
shop, battery storage area, hazardouswaste storagearea, solventtank,
and dry cleaning operations.

29. Section 7.5 - Nature and Extent. Figure 7-2, Groundwater Sampling Locations,
shows the locations where groundwater samples were collected at OU-2C. GSU
finds this map to be difficult to use because all groundwater sampling locations
indicated on this map are identified with the same symbol regardless of type of
sampling location and depth. GSU had difficultly finding key sampling locations
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onthisfigure. GSU requeststhat the informationon this map is divided into
two maps,one showingthe first water-bearingzone (FWBZ) sampling
locationsandthe other showingthe second water-bearingzone (SWBZ)
sampling locations. GSU further requeststhat monitoringwells are
distinguishedfrom discrete grab samples by the use of different symbols
and/orcolors.

1 30. Section7.5.1- ChemicalsExceedinqScreeninqCriteria.The maximum
concentrationreportedforarsenicinthe tableon page7-8 is inconsistentwith
theinformationon Figure7-3 and inthefirstparagraphon page7-10. Also,the
maximumconcentrationreportedformanganeseinthe tableonpage 7-8 is
inconsistentwiththe informationon Figure7-3, and the firstparagraphonpage
7-10 contradictsitselfwithrespectto thisinformation.Pleasecorrect the
informationregardingthe maximum concentrationsof arsenic and
manganesein groundwater.

i
31. Section 7.5.1 - Chemicals Exceedinq Screeninq Criteria. It is unclear how

detection limits elevatedabove the screeningcriteriawereaccountedfor inthe
tableonpages7-8 and7-9. Please add a columnto this table showing the
numberof samples with detection limitsexceeding the screening criteria.

_=_ GSU also requeststhat this table is divided into two tables: one showing
the results for the FWBZand the other showing the results for the SWBZ
consistentwith the sampling location maps requested in Specific Comment
29).

32. Section 7.5.1 - Chemicals Exceedinq Screeninq Criteria. It is the opinion of GSU
that MCLs should be added to the tables on page 7-8 and 7-9 for comparison
purposes. Some ,chemicals (for example cyanide) have an MCL that is lower
than the PRG. Please add the MCLs to the above referenced table.

33. Section7.5.1- ChemicalsExceedinqScreeninqCriteria. GSU questionswhy
cyanide,whichwasdetectedat elevated levels(upto4,550 pg/L) ingroundwater
samplescollectedbeneaththe formerplatingshop,is notdiscussedin Section7
or includedonthe statisticalsummarytable. Cyanideingroundwaterappearsto
be siterelated. It isthe opinionof GSU thatthe extentof cyanideingroundwater
beneaththe platingshophasnotbeendelineated. Please include a
discussionof cyanide in groundwater in Section 7. GSU requests that the
extentof elevated cyanide in groundwater is includedas a data gap.

34. Section7.5.1.1- MetalsinOU-2C Groundwater.It is the opinionof GSU that the
distributionof arsenic and manganese in groundwater indicates that elevated
levelsof these metalsare site-related. GSU requests that the source of
elevatedarsenic and manganese in groundwater is identified,and that the
extentofelevated metals in groundwater is includedas a data gap. In
addition,GSU requests that the distribution of other site-related metals is
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presented and discussed, in particular, thallium, cadmium and hexavalent
chromium. Thallium and cadmium were found to be soil contaminants at
Site 5 and have been reported above background levels in the basewide
groundwater monitoring reports for Site 5. GSU requests that data gaps
are evaluated regarding the source and distribution of all site-related
metals found at levels above background in OU-wide groundwater.

35. Section 7.5.1.2 - Volatile OrqanicCompound in OU-2C Groundwater. It is the
opinion of GSU that data gaps exist with respect to the lateral and vertical extent
of VOCs in groundwater at OU-2C. GSU cannot concur with interpretations
regarding the lateral and vertical extent of contamination without additional
analysis of the data. GSU requests that depth-discrete isoconcentration
contour maps of the VOC data are prepared to assist with the
determination of lateral and vertical extent. Maps similar to those
presented at the BCT meeting on August 16, 2005 should be used.
However, GSU would prefer to see chemical specific maps rather than total
VOCs along with the actual values that were used for contouring. In
addition, GSU requests that groundwater analytical data are included on
cross-sections and presented in Section 7.

36. Section 7.5.1.2 - VolatUeOrqanic Compound in OU-2C Groundwater, 1,1,1-
Trichloroethane in Groundwater. The first paragraph on page 7-13 reports
conflicting information regarding the maximum concentration of 1,1,1-TCA in
groundwater. Please clarify.

Also,it isunclearwhy it was not determinedwhetherthe maximumconcentration
of 1,1,1-TCAwas found in the FWBZ or the Bay Sediment Unit (BSU). A great
deal of lithologic data has been obtained from this area and should be evaluated
to determinethe hydrostratigraphicunit in which DNAPL may reside. GSU
requeststhat lithologicdata is used in combinationwith chemical data to
determinehow lithology affectsthe chemicalconcentration profile in the
vicinityof the former platingshop and the area east of Building 5. This
informationmay be useful in determiningwhat hydrostratigraphic units
maycontain DNAPLs beneath Building 5, and the depth of DNAPL
migration. GSU requests that a cross-section is preparedwhich is aligned
west to east through the former plating shop area and the area east of
Building5 where DNAPLwas confirmed (see Specific Comment3), and
that chemicalconcentration data are included on the cross-section (see
SpecificComment 35).

37. Section7.9.1- Natureand ExtentConclusions.It isthe opinionofGSU thatthe
lateralandvertical,extentofcertainmetalsandVOCs ingroundwaterhasnot
beendelineated(see SpecificComments33, 34, and 35). GSU requests that
Section 7.9.1 includes information regarding these data gaps. In addition
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GSU requests that the possible presence of 1,4-dioxane is included as a
data gap for groundwater at Site 5.

38. Section 7.10 - Recommendations. Please include further investigation of
metals and 1,4-dioxane in groundwater as recommendations in this
section.

39. Appendix A - General Comment. GSU does not find references to Tables A-12
and A-13 to be useful in the context of describing groundwater contamination at
each of the individual OU-2C sites because all of the data from OU-2C are
combined on these tables. GSU requests that the groundwater data are
separated by site to facilitate this discussion.

40. Appendix A - General Comment. GSU requests that the number of soil
samples collected from each soil boring, and depths of soil and
groundwater samples are added to the discussions in Appendix A.
Without this information, GSU cannot evaluate the adequacy of the site
characterization.

41. Appendix A - General Comment. GSU noted several errors with respect to table
and figure references in Appendix A. GSU finds these errors to be very
distracting. The prevalence of errors makes difficult to review the appendix.
Please check to make sure that all figure and table references are correct and
that they actually demonstrate the points that are being discussed. GSU
requests that a thorough QNQC of figure and table references is performed
prior to the submittal of future documents. Please ensure that not only are
the references correct but that they demonstrate the points that are being
discussed.

42. SectionA.2.1.1 - Site 5. It is stated that a total of 58 soilsamples were collected
duringthe 1991 Phase 2B and 3 InveStigation. However, Table A-1 which
presentsthe statisticalsummary of soil analyses indicatesthat 79 samples were
analyzed. Please clarify.

43. SectionA.2.1.1 - Site 5. It is stated that groundwater samples collectedfrom
wells M05-01 throughM05-5 were analyzed for metals and cyanide, but the
resultsfor metals and cyanide are not discussed. Please include a discussion
of the results for metals and cyanide in groundwater samples collected
from these wells during the Phase 2B and 3 Investigation.

44. SectionA.2.1.1 - Site5. It isstated that the suite of SVOCs is typical of solvents
used in paint strippingand metal parts cleaning and references Table A-13.
GSU questionswhether this statement is intended to describe VOCs not SVOCs.
Also, the correct table referenceis Table A-12 not Table A-13. Please clarify.
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45. SectionA2.2 - AdditionalWorkat Sites4 and5, 1992. GSU questions why Site
4 is listed in this section. Do the analytical resultspresented in this section
includedata from Site4 aswellasSite 5? Pleaseclarify.

i

46. SectionA.2.2.1 - Platin.q-Shop.The referencestoTablesA-1 andA-2 inthis
sectionare incorrect.Pleasecorrectthe table references.

47. SectionA2.2.1 - PlatinqShop. It isstatedthat 12 discretewipe sampleswere
collectedfromthe platingshopandanalyzedformetals,hexavalentchromium,
andcyanide, and referencesTable4-2 (shouldbe Table4-1) of the RI report.
Table4-1 of the RI reportpresentsthe resultsonlyforsoilsamples.Are soil
samplesand wipesamplesreportedtogetherinthistable? Section4 of the RI
reportdoesnotdiscusstheresultsof wipesamples. Please clarify. Also,
please include a discussion of the resultsof the wipe samples in Section4.

48. SectionA2.2.1 - PlatinqShop. It isstatedthatcyanidewas detectedin soil
samplescollectedbeneaththe platingshop. However,statisticalsummarytables
inAppendixA andSection4 of the RI indicatethatcyanidewas notdetectedin
soilsamplescollectedfromSite5. The numbersof samplescollectedand
analyzedfor cyanideare notconsistentbetweenAppendixA and Section4.
GSU questionswhetherthisinconsistencyisdue to the inclusionof wipe
samplesinthe statisticalsummarytableinSection4. Please clarify.

49. SectionA2.5 - GeochemicalProfilinqtoDefineChlorinatedSolventPlumes,
1997 and 1998. GSU questionsthe determinationof the northeastward
migrationof solventplumessincethe groundwaterflowdirectionat OU-2C is
predominantlynorthwest.GSU also-questionsthe statementthatthe "assorted
solventsappearto be 'ponded'on topof the Baysediments,withminimal
downwardmigration."Howwasitdeterminedthatthe solventswere "ponded,"
andwhat isthe basisforthe determinationof limiteddownwardmigration?It is
statedthatthedepthof thegeochemicalprofilinginvestigationwas20 feet bgs.
OtherinvestigationsrevealedthatDNAPLmaybe presentto depthsof at least
26 to48 feet bgsbeneathandnearBuilding5, andelevatedlevelsofVOCs have
beenfoundas deepas 60 feet bgs. There isan apparent contradictionbetween
thefindings of this investigationand other investigations performed at Site 5.
Pleaseclarify.

50. SectionA2.8 - SupplementalRemediallnvestiqationData GapsSamplinq,2001.
The firstparagraphonpageA-15 discussessoilgassamplingperformedat Site
5 tosupportthevaporintrusionmodelingfor the Site5 riskassessment. This
sectionreferencesTables5-4 and5-5 of the RI report. However,these tablesdo
notsupportthediscussionpresentedinthissection.The reviewercouldnotfind
a discussionof the analyticalresultsof soilgassamplingorthe rawanalytical
data inthe RI report. Pleaseinclude a discussion of soil gas sampling in
Section5 of the RI report. Include depths and locations of soil gas
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samples. Also, GSU requests that the analytical data for soil gas are
included in an appendix.

Finally,basedon informationcontainedin Appendix F, it appears that soilgas
datawere not used for the vapor intrusionmodeling. Pleaseclarify.

51. Section A2.8 - SupplementalRemedial InvestiqationDataGaps Samplin.q,2001.
It is stated that elevated metalsconcentrationshave not been detected in
groundwaterat the plating shop; therefore no further action is required for
groundwater. This statement refers to Table A-8. However,Table A-8 does not
support this statement. Also, cyanidewas detected in groundwaterat elevated
levels but was not discussed in Section7 of the RI report norwas the data for
cyanide included on Table 7-1. Table 7-1, however,does indicate hexavalent
chromium concentrations up to 9,400 pg/L and cadmium concentrations up to
983 #g/L. Basedon this information,GSU cannotconcurwith the
recommendationof nofurtheractionformetalsingroundwater.GSU requests
clarification of the determination that elevated metals have not been

detected in groundwater at the plating shop. GSU also requests that a
discussion of cyanide is included in Section 7 along with a summary of the
analytical results.

52. SectionA2.9 - ChlorinatedSolventPlumeDefinitionand Nonaqueous-Phase
LiquidTreatabilityStudies. It is statedthata DNAPLvolumewasestimatedfrom
soilcoresamplescollectedthroughoutthestudyarea and Figure4-4, Figure7-2
andAppendixC are referenced.These figuresand AppendixC donotprovide
an estimateof DNAPLvolume. Please provide the DNAPLvolume estimate
and how itwas derived in the RI report.

53. Section A2.9 - Chlorinated Solvent Plume Definition and Nonaqueous-Phase
LiquidTreatability Studies. GSU requests additional information regarding
the six-phase heating removal action being performed at Site 5.
Specifically, how was the lateral and vertical extent of DNAPL determined?
How was the extent of "mobile" DNAPL determined? Why was a maximum
depth of 20 feet bgs chosen when dissolved concentrations of 1,1,1-TCA
andTCE in groundwater indicate that DNAPL may be present at depths of
up to at least 26 to 48 feet bgs? How was the system designed to preclude
lateral (outward) and downward movement of contaminants? Also, GSU
requests that the target areas and depths for DNAPL removal are
illustrated on a figure in the RI report.

54. AppendixH - GeneralComment. GSU does not agree with the no furtheraction
recommendationsfor many of the SWMUs in OU-2C without additional
information(seeAttachment 1). It is unclear why maps of analytical data were
only includedfor 9 of the 66 SWMUs recommendedfor the CERCLA programat
OU-2C. GSU requests that availablesoil and/or groundwateranalytical
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data is summarizedfor all 66 SWMUsat OU-2C. Mapssimilar to those
presented inAppendix H shouldbe preparedfor each SWMU in OU-2C. If
appropriate samplinghas not been performed neara SWMU,GSU may
require sampling dependingon the location and conditionof the SWMU. In
addition to maps of analyticaldata, GSU may requesta site visit to
determine what type of samplingis needed. GSU also questionsthe
recommendationof wasteoil tank UST(R)-01in the TPH program and
requests that the Navyprovide the closure informationfor this tank. For
the remainder of the tanks in the TPH program,GSU requests that the Navy
contact RWQCBfiarthe closure determination.

If youhaveanyquestions,pleasefeel free tocontactmeat (51O)540-3926or at
mdalrymp@dtsc.ca.qov.
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OU-2C - SOLID WASTE MANAGEMENTUNIT SUMMARY

Navy
SWMU Identifier Location Description Recommendation DTSC Recommendation

AOC 005 East of Bldg. 5 UST 5-2 (JP-5) and UST FurtherAction Concur
5-3 (wasteoil &
solvents)

AOC 261 South of Bldg. 261 UST 261-1,2, and 3 FurtherAction Concur
(kerosene& stoddard
solvent)

AST005A East of Bldg. 5 Water and glycol(dK) NFA Disagree- pending groundwater sampling
for ethyleneglycol

AST005B East of Bldg. 5 Water and glycol(dK) NFA Disagree- pendinggroundwater sampling
for ethyleneglycol

AST005C East of Bldg. 5 Water and glycol (8K) NFA Disagree- pendinggroundwater sampling
for ethylene glycol

AST 005D East of Bldg. 5 Liquid argon (5K) NFA Concur (If always used for liquid argon)
AST005E West of Bldg. 5 Liquid nitrogen(2K), NFA Concur (If always used for liquid nitrogen)

installed1973

AST 005F West of Bldg. 5 Liquid nitrogen(capacity NFA Concur (If always used for liquid nitrogen)
unknown)

AST005G East of Bldg. 5 Wasteoil (40 _al) FurtherAction Concur
AST005H Building5 1010oil (1.3K) NFA Concur
AST032 Building 32, 2nd Propane NFA Concur (2ndfloor)

floor

AST261 South of Bldg. 261 Liquid argon NFA Concur (If always used for liquid argon.
Also,near further action AOC 261)

AST 500 NE of Bldg.500 Propane NFA concur
M-01 Building 5 50 gal solventdistillation NFA Disagree- pendingadditional information

unit

M-02 Building 5 50 gal solventdistillation NFA Disagree- pendingadditional information
unit
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OU-2C - SOLID WASTE MANAGEMENTUNIT SUMMARY
M-03 Building5 Portable 15gal solvent NFA Disagree- pending additional information

distillationunit

M-04 Building 5 Portable 15gal solvent NFA Disagree - pending additional information
distillationunit

M-05 Building 5 Portable 15galsolvent NFA Disagree- pending additional information
distillationunit

M-09 Building 5 CoolantRecovery NFA Disagree- pendingadditional information
System(4-500 gal tanks)

"NADEPGAP 02 Building 5 Poiypaint, thinner, NFA Disagree- pendingadditional information
naptha

NADEPGAP 03 Building 5 MEK, Freon,oil NFA Disagree- pending additionalinformation
NADEPGAP 04 Building 5 Batteryacid, nickel- NFA Disagree- pendingadditional information

cadmiumsolution

NADEPGAP 05 Building 5 Polypaint, thinner, NFA Disagree- pending additional information
aerosolpaint

NADEPGAP 08 Building 5 Hydraulicfluid, JP-5, NFA Disagree- pendingadditional information
engineoil

NADEPGAP 10 Building 5 Oil,MEK,PD-680 NFA Disagree - pending additional information
NADEPGAP 11 North of Bldg. 405 Variousoils, Freon,JP-5, NFA Disagree- pendingadditional information

paint
..NADEPGAP 12 Building 5 Paint, thinner,MEK NFA Disagree- pendinBadditional information
NADEP GAP i3 Building 5 Primer,thinner,acetone NFA Disagree- pending additional information

(55-galdrums)
NADEP GAP 14 Building 5 Hydraulicfluid, JP-5, NFA Disagree- pendingadditional information

stripper,oil, fuel (55-gal
drums)

NADEP GAP 16 Building 5 Hydraulicoil, batteries, NFA Disagree- pending additional information
contaminatedwashwater

NADEP GAP 17 Building 5 Coolant with nickel, NFA Disagree- pending additional information
chromium,cadmium,AI
oxide,Si carbide(55-

2 of 5
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OU-2C - SOLIDWASTEMANAqIEMENTUNIT SUMMARY
and30-galdrums)

NADEPGAP 18 Building 5 Coolant,heavy metal NFA Disagree- pendingadditional information
grindings(55- and 30-gal
drums)

NADEP GAP 20 NW of Bldg. 500 Lead-contaminateditems NFA Disagree- Soil and groundwatersampling
for metals is required

NADEPGAP 21 Building 5 Lead dust NF.A Disagree - pendingadditional information
NADEPGAP 22 Building 5 Asbestos (55-galdrums) NFA Concur
NADEPGAP 23 l:imlchng5 Ethyl acetate (55-gal NFA Disagree- pendingadditional information

drums)

NADEPGAP 24 Building 5 Blastinggrit (large bags) NFA Concur
NADEPGAP 25 Building 5 Ethyl acetate, aluminum NFA Disagree- pendingadditional information

oxide,blasting grit,55-
gal drumsof unknown
waste

NADEPGAP 26 Building 5 Blastinggrit (large bags) NFA Concur
NADEPGAP 27 West of Bldg. 5 Hydraulicoil (55-gal NFA Disagree- Soil and groundwatersampling

drums) is required
NADEPGAP 27A Buildin_ 5 Blastinggrit (largebags) NFA Concur
NADEPGAP 29 Building 5, 2nd Aerosolpaints NFA Concur (2nd floor)

floor

NADEPGAP 30 Building 5, 2nd Hydraulicoil and Freon NFA Concur (2nd floor)
floor 113

NADEPGAP 31 Building 5 Variousoils, solvents, NFA Disagree- pendingadditional information
paint (55- and 30-gal
drums)

NADEPGAP 57 Building 5 Plating and cadmium NFA Disagree- pending additionalinformation
solutions

NADEPGAP 70 Building 5 Cyanide,chromic acid NFA Disagree- pending additionalinformation
plating solutions, sulfuric
acid, nickel chloride
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HAS GAP01 Southof Bldg. 6 Oily liquids NFA Disagree- Soil and groundwatersa_apling

Is required
NAS GAP 05 Building2 Perchloroetheneand used NFA Disagree- Soil and groundwatersampling

dry cleaner filter is required
elements

OWS 005 South of Bldg,'5 Unfilteredwaste NFA Disagree- Soil and groundwatersampling
is required

OWS 006A South of Building 6 Residuefrom steam FurtherAction Concur
cleaningbay

OWS006B NW of Bldg. 6 Unspec!fied FurtherAction Concur
QWS 615 West of Bldg. 615 Runoff from RCRA NFA Disagree- Soil and groundwatersampling

hazardouswaste storage is required
unit

SWMU005 Building 5 VV-L-800,rust remover, NFA Disagree - pending additional information
PD-680,Freon, and
alkalinesolvent

SWMU614 Building 614 Acids, bases,adhesives, NFA Disagree - pendingadditional information
, paint

SWMU 615 Building615 Acids, bases,adhesives, NFA Disagree - pending additionalinformation
.paint

us'i'(R)-02 Building 6 Texaco petroleum FurtherAction Concur
solvents

UST(R)-I9 South of Bldg. 615 Wasteoil/waste diesel NFA Disagree- Soil and groundwatersampling
tank (UST615-4 80-gal) is required for UST 615-4
and spillcontroltanks for
sprinklers(UST615-1, 2)

M-08 Building 400 Portable 15-galsolvent NFA Disagree - pendingadditional information
distillation unit

NADEP GAP 36 Building400 Aerosolpaint,mixed NFA Disagree - pending additionalinformation
solvents

NADEP GAP 37 Building400 Aerosol paint,hydraulic NFA Disagree - pending additionalinformation
and lubeoils, 1,1,1-TCA
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OU-2C - SOLID WASTEMANAGEMENTUNIT SUMMARY
and Freon

NADEP GAP 38 Building 400 Primer,paints, thinner, NFA Disagree - pending additional information
alcohol, and MEK

NADEP GAP 39 Building 400, 2nd Paints, lacquer,Freon, NFA Concur (2nd floor)
floor strippersludge,zinc

chromateprimer,oils,
PD-680, naphtha,
thinners

NADEP GAP 42 Bui!_ng 400, 3rd Batteries,beryllium, NFA Concur (3rd floor)
floor paint, oils, PCBs,

mercury,oil solvents,
Freon, radioactivewaste

AST 010L North of Bldg. 10 Brine solution(8.8K) NFA Concur ;
NAS GAP 02 South of Bldg. 10 Wasteoil (55-galdrums) NFA Disagree- Soil and groundwater sampling

is required
OWS 010 Building 10 Unspecified FurtherAction Concur
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COMMENTS FROM DTSC-HERD ON
DRAFT REMEDIAL INVESTIGATION REPORT FOR OU-2C

BY SULTECH



Department of Toxic Substances Control

Alan C. Uoyd, Ph.D. 1011 NorthGrandview Avenue Amold Schwarzenegger
AgencySecretary Glendale, California91201 Governor

Cal/EPA

MEMORANDUM

TO: Marcia Liao,DTSC ProjectManager
OMF Berkeley Office
700 HeinzStreet,SecondFloor
Berkeley,CA-94704

FROM: James M. Polisini,Ph.D.
StaffToxicologist,HERD
1011 North Grandview Avenue
Glendale, CA 91201

DATE: Aug_lst25, 2005

SUBJECT: DRAFT REMEDIAL INVESTIGATION REPORT, OPERABLE UNIT
2C, SITES 5, 10, AND 12, NAVAL AIR STATION ALAMEDA
(ALAMEDA POINT)
[SITE"201209-18 PCA 18040 H:35]

BACKGROUND

HERD reviewedthe documenttitled Draft Remedial Investigation Report for Operable
Unit 2C, Sites 5, 10,and 12,Alameda Point, Alameda, California, dated July 1, 2005.
This document was prepared by SulTech, A Joint Venture of Sullivan consulting Group
and Tetra Tech EM Inc. of San Diego, California. This review is in response to your
review schedule for July, :2005and August, 2005 forwarded by Groupwise on July 28,
2005.

Site 5, approximately 47 acres in size, is located in the central portion of Naval Air
Station Alameda (NASA) north of the Seaplane Lagoon. Building 5, the largest building
of 23 buildings on Site 5, ,wasused for aircraft cleaning, reworking and manufacturing
metal pars, plating activities, painting operations and radioluminescent painting of
aircraft dials. Site 10 is south of West Tower Avenue, between Buildings 11 and 12,
approximately 750 feet north of Seaplane Lagoon. Site 10 contains Building 400, the
Missile Rework Facility, and one former Underground Storage Tank (UST) and
associated fuel lines, storm water lines, and industrial waste water lines. Site 12
contains Building 10, the Power Plant Facility, and surrounding area. Activities at Site
12 included generation of steam and compressed air. Little documentation exists on
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past uses of Building 10. Site 12 also includes 6 USTs and associated fuel lines, 11
Above Ground Storage Tanks (ASTs), 9 transformers, storm water and industrial waste
water lines and an oil-water separator. The most probable future use for Sites 5, 10 and
12 include commercial or light industrial activities (Section 2.1.2, page 2-4).

NASA was an active naval facility from 1940 to 1997. Base operations included aircraft,
engine, gun and avionics maintenance; fueling activities; and metal plating, stripping
and painting.

GENERAL COMMENTS

HERD does not accept the 95t_percentile limit on a 10pg/dl blood lead concentration
as protective of the child receptor. The 99thpercentile limit on 10pg/dl blood lead should
be used for residential soil or the residential soil lead concentration compared to an
acceptable 150 mg/kg soil lead for children in the event groundwater is not considered a
source of drinking water b,ythe SFRWQCB and the Leadspread calculation is not
performed.

California Human Health RiskAssessment (HHRA) parameters must be used where the
California values are more health protective. Revisions of the HHRA, to include
California risk assessment parameters, should be resolved in the RI process.

SPECIFIC COMMENTS

1. The double-crested cormorant is a California Species of Special Concern
(http://www.dfq.ca..qov/hcpb/cqi-bin/read one.asp?specy=birds&idNum=15). Even
though the listing of Special-Status Species (Table 2-1) refers to rookeries, the
Status should be changed from 'Not Listed' to 'C' which the footnotes indicate as a
'State Species of Concern'.

2. It isstatedthatOU2 C Sitesrecommendedsolelyfor RCRAorTPH furtheraction
willleavetheCERCLAProgram(Section3.2.5,page3-7). Pleaseclearlyidentify
anyOU 2C sitesfittingthesecriteriaintherecommendations.

3. SoilconcentrationsforSite5, 10 and 12arecomparedto the'pinkarea'background
dataset(Section33.2, page3-9) todeterminewhethersitesoilconcentrationsare
inexcessof unimpactedsoil'background'.Asa pointof record,HERDnever
agreedwiththevaluesdevelopedfor'ambient'concentrationsat NASAlameda,
whetherrepresentedasthepink,blueor yellowbackgrounddataset.(AppendixD).
Forexample,HERDdoesnotagreethat'pinkarea'backgroundconcentrationsof
antimonycanrangeto8.6 mg/kg,chromiumbackgroundmaximumcanrangeto
66.7 mg/kg,silverbackgroundmaximumcanrangeto5.64mg/kg,nora non-
detectedlimitof 10mg/kgseleniumisadequateto definea reasonablebackground
seleniumconcentration(AppendixD, TableD-4, page 1of 2). Pleaseforwardthe
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'pinkarea'data setin electronicformatfor HERDreview. Lackingaccesstoan
electroniccopyof theproposed'pinkarea'backgrounddataset, itcanonlybe
statedthatriskandor"hazardestimatesintheOU 2CSite5, 10and12 Human
HealthRiskAssessment(HHRA)shouldactuallybehigher,bysomeunknown
amount.

4. TheU.S.EPARegion9 PreliminaryRemediationGoals(PRGs)for soilandtap
waterdo notincludeingestionof homegrownproduceor inhalationof indooror
outdoorvolatilecompoundsasan exposurepathway(Section3.4.1,page3-10).
Evaluationof allpotentialexposurepathwaysfora residentialusescenariowill
requireseparatecalculationof thehomegrownproduceintakeandriskor hazard
associatedwithingestionofhomegrownproduce(Section3.6.3.3,page3-16, first
bulletedscenario)and inhalationriskand/orhazardtoprovidea summedtotalintake
andriskorhazardestimatefortheresidentialusescenario.

5. Themostconservative(i.e.,healthprotective)ToxicityEquivalencyFactor(TEF)for
polycyclicaromatichydrocarbons(PAHs),whetherlistedas 'Calmodified'inthe
PRGtableoras releasedbytheCalEPAOfficeof EnvironmentalHealthHazard
Assessment(OEHHA) shouldbe usedinevaluatingincrementalcancerriskfor
PAHs. The CalEPAapprovedTEFsfor polycyclicaromatichydrocarbons(PAHS)
are:

PolycylicAromaticHydrocarbon CalEPATEF TEF Listed
Benz(a)pyrene 1.0 1.0
Benzo(alanthracene 0.1 0.1
Benzo(b)fluoranthene 0.1 0.1

0.1 0.01
Dibenz(a,h)anthracene 0.34 1.0
Indeno(1,2,3-c,d)pen]lene" 0.1 0.1

0.01 0.001

The differencefromCalEPATEFsfor dibenz(a,h)anthraceneishealthprotectiveand
thereforecomplieswiththeTEF requirement.However,theCalEPATEF for
benzo(k)fluorantheneandchryseneistentimeshigher,andthereforemore
protective,thantheTEF listedfortheHHRA(Section3.4.1,page3-11). Pleaseuse
themoreprotectiveCalEPATEFsintheDraftFinalRI ReportforthesetwoPAHs.

6. In additionto the PAHissuesoutlinedabove,naphthalenewasoriginallydesignateda
carcinogenvia the inhalationrouteby the CalEPAOEHHAwith a cancerslopefactorof

-01 I
1.2x10 (mg/kg-day) (http://www.oehha.ca.qov/air/hot........spots/naphth.html),andis now
consideredbyOEHHAas carcinogenicvia the oralexposureroute
(http:llwww.oehha.¢a.qovlrisklChemicalDBIcancerpotency.asp?name=Naphthalene&
number=91203). Naphthaleneis includedas a carcinogenvia inhalationin the HHRA
currentcalculations(AppendixF, TableF-6.1,page4 of 5), but naphthaleneshouldbe
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assessed as a carcinogen by both inhalation and oral exposure routes and described as
such in the text of this section.

7. The results of sampling for PAHs prior to the 2003 sampling event (Section 3.6.1,
page 3-14) need not be completely discarded simply because there were elevated
detection limits for PAHs in earlier investigations. PAH concentrations listed as
detected remain verified detected concentrations even if a majority of the samples
are reported as non-detected with elevated detection limits due to analytical
interferences. Please present a data summary, similar to that presented for PAH
results from the 2003 sampling, which indicates the number of samples listed as
detected and the PAH concentration of those samples in support of excluding all
PAH data prior to the 2003 sampling results.

8. The San Francisco Regional Water Quality Control Board (SFRWQCB) should be
contacted to ascertain the currently defined beneficial use of the groundwater at
Operable Unit (OU) 2(,3,Sites 5, 10 and 12 in addition to consideration of
groundwater use based on U.S. EPA criteria (Section 3.6.3.2, page 3-16). Please
include the SFRWQCB designation of groundwater in this area of NASA in this
section of the text and include that designation in evaluation of the groundwater
exposure pathways.

9. The sources of toxicity,criteria (Section 3.6.4, page 3-18) are acceptable. However,
toxicity values released by the Office of Environmental Health Hazard Assessment
(OEHHA), whether for carcinogenic or non-carcinogenic Contaminants of Potential
Concern (COPCs), should be used in the risk characterization step where the
OEHHA values are more protective than those available from other sources.
Although the data base contains a few errors, most current OEHHA toxicity values
for carcinogens or non-carcinogens can be found at
http://www.oehha.ca.qov/risk/ChemicalDB/index.asp. Please contact HERD for
reconciliation of any apparent contradictions or errors. I can be reached at
jpolisin@dtsc.ca..qov.

10.HERD does not accept the proposed 95_ percentile limit on a 10/_g/dl blood lead
concentration as protective of the child receptor (Section 3.6.5.3, page 3-20). The
99thpercentile limit on 10/zg/dl blood lead should be used for residential soil or the
residential soil lead concentration compared to an acceptable 150 mg/kg soil lead
for children in the event groundwater is not considered a source of drinking water by
the SFRWQCB and the Leadspread calculation is not performed.

11.Please state explicitly the exposure scenario in which sediments from storm drains
contribute to exposure (Section 3.6.6.3, page 3-22).

12.The outline for data selection (Figure 3-2) indicates only soil from zero (0) to 2 feet
below ground surface (bgs) for the HHRA, and does not include the soil data from 0
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to 10feetbelowgroundsurface(bgs)or to groundwaterwhicheverisencountered
first. At OU2C Sites5, 10, and 12groundwateris expectedto be encounteredat
eight feet bgs. Pleaseincludethese soilsamplesfrom depthsgreaterthan2 feet
bgs in the figure.

13.Pleasepresentthe chromiumspeciationdataforchromiuminOU2C soilwhich
indicatesthatevaluationofchromiuminsoilusingthePRGbasedona 1:6ratioof
hexavalenttotrivalentchromiumisprotective(Section4.2.4,page4-13).

14.The unitslistedfor Site5 soilVolatileOrganicCompound(VOC),Semivolatile
OrganicCompound(SVOC)andpolychlorinatedbiphenyl(PCB)dataas
microgramsperkilogram(Section4.2.4, page4-13)appeartobe inerrorforboth
thedetectedconcentrationandthesoilscreeningcriteria(i.e.,U.S.EPA Region9
residentialusesoilPRGs). Asubsetof thescreeningcriteriawerecheckedand
foundtobe arithmeticallycorrectifconsideredasmg/kgratherthanpg/kg. Please
correctthetable.

15.Footnotenumber 2 inthe ConceptualSite Model (CSM) for Site 10 (Figure5-3)
mistakenly refers to Wind Erosion/Resuspension of Air Particles in the Secondary
Release Mechanism {'olumn in addition to a correct reference to groundwater in the
Pathway column. Please correct this error.

16.While not a strictly risk-basedevaluation,HERD wouldagree that sampling locations
which exceed 'floating product screening criteria' (Section 5.2.4, page 5-8) should be
candidates for further action as recommended at Site 10 (Section 5.3, page 5-13)
north of Building 400. This comment is intended for the DTSC Project Manager and
no response is required from the Navy or Navy contractors.

17.Pleaseprovidesomerationaleinthe textfor the proposaltoclosein placeten
AboveGroundStorageTanks(ASTs)(Section6.1, page6-2), formerlyusedfor
storageof fueloilsanddiesel.Thetextnowstatesthattheuseof fueloilwas
discontinuedintheearly1970sandreplacedwithnaturalgaswithdieselfuelas a
backup(Section6.1, page6-1).

18.The stormdrainlinesfromSite12to the SeaplaneLagoonthroughoutfallF (Section
6.1,page6-2)werenotcleanedduringthe1991or 1997stormwaterlinecleanup
program.SeaplaneLagoonsedimentsinthenorthwesternandnortheastern
cornersarecurrentlyintheFeasibilityStudy(FS)phase,whileothersediment
locationsintheSeaplaneLagoon(e.g.,depositedmaterialalongthemiddleof the
northernboundary).TJheSite 12stormwater linesmustbe inspectedandcleanedif
necessarypriorto rernediationof the SeaplaneLagoonsediments.

19.Railroadtracksare listedas a possiblesourceof contaminationat Site12 (Section
6.2.1,page6-3). The precedingtext makesno indicationof any railroadtracks
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although they are indicted on one figure (Figure 6-1). Please indicate the rail
connection for the tracks at Site 12, past rail deliveries to Site 12, current physical
condition of the rail tracks and projected future use of the rail tracks in the Site 12
history. Also please indicate the rationale for railroad tracks being listed as a
potential source of lead, but no other inorganic elements.

20.The categories of chemicals listed as used or stored in Building 10 (Section 6.2.1,
page 6-4) provide on information useful to a Human Health Risk Assessment
(HHRA). Plant treatment chemicals could include hundreds of chemicals depending
on the treatment being performed and hexavalent chromium and tributyl tin were
commonly used as biocides in industrial piping to reduce or eliminate biological
growth in piping. Please include the specific chemicals 'historically used or stored'
associated with each of the listed categories.

21. Carrying a chemical, which was detected in a single sample, forward in the HHRA
(Section 6.2.2, page 6-5) is protective. However, there must be some grammatical
error in the following sentence stated as:

"The chemicals detected only once or a few times, but with a high percentage
of their detection limits exceeding the PRGs, conservatively estimate the risk
of that particular chemicaL"

A chemical concentration based on a chemical which is detected once but all other
samples are reported as non-detect for that chemical with detection limits exceeding
(i.e., higher than) the Preliminary Remediation Goal (i.e., posing a non-cancer
hazard or representing a lx10 .8cancer risk) is not protective. This hypothetical
chemical could, possibly, be present at concentrations above the PRG in all the
samples reported as non-detect. The process would be health protective in cases
where a chemical is carried forward based on a single detected concentration while
all non-detected results were at concentrations less than the PRG concentration.
Please correct the text and reference the table listing the minimum and maximum
reporting limits (Table 6-1) which also presents the U.S. EPA Region 9 residential
PRG.

22. Site 12 is the location of a former power plant which used biocides (Section 6.2.1,
page 6-4). Hexavalent chromium is a commonly-used biocide. The results of
chromium speciation tests must be presented in support of using the U.S. EPA
residential PRG of 211 mg/kg which is based on a 1:6 ratio of hexavalent chromium
to trivalent chromium. Lacking the results of such testing the U.S. EPA Region 9
hexavalent chromium residential PRG of 30 mg/kg should be used for Site 12,
especially as the hexavalent chromium tap water PRG is used for groundwater to

screen for human health impacts (Section 7.5.1, page 7-8).
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23.Pleaseexplainwhythe incrementalcancerriskand noncancerhazardfor Site 10 is
presentedfor Site 12 (Table6-3,page 1of 1)or correctthe column heading.

24. Please identify or provide a listing of the elements or compounds detected in
groundwater which are not consistent with the historical activities at Sites 5, 10 and
12 as most of the chemicals detected in groundwater are consistent with historical
activities (Section 7.1, page 7-1).

25. A subset of the U.S. EPA Region 9 tap water PRGs were checked (Section 7.5.1,
page 7-8) and found to be arithmetically correct. This comment is meant for the
DTSC Project Manager and no response is required from the Navy or Navy
contactors.

26. Please include the number of groundwater samples analyzed when concluding that
inorganic elements are not risk drivers because there were fewer than ten detected
concentrations reported exceeding the screening criteria (Section 7.9.1, page 7-25).
This information is aw_ilableelsewhere (Section 7.5.1, page 7-8), but should be
referenced in the conc'lusions.

27. There appears to be a disconnect between the text for the Screening Level
Ecological Risk Assessment (SLERA) (Section 7.8, page 7-23) and the associated
table (Table 7-1). A list of groundwater twenty one chemicals exceeding the
concentrations contained in the California Toxics Rule or the National
Recommended Water Quality Criteria is provided (Section 7.8, page 7-24).
However, the only table presenting water criteria which might be associated with
either the California Toxics Rule or the National Ambient Water Quality Criteria
(NAWQC) contains a heading (Table 7-1) of 'AWQC Saltwater Concentration' where
the majority of entries are 'NA'. For example, copper is listed in the text as
exceeding criteria, NA is indicated for both filtered and unfiltered copper (Table 7-1)
while the California Toxics Rule saltwater Criterion Continuous Concentration (CCC)
for copper is 3.1 pg/I and the AWQC CCC for marine water is 1.9 pg/I
(http://www.epa..qov/waterscience/criteria/copper/draftupdatefs.htm). Please provide
a reference in the text to the correct presentation of the aquatic criteria and correct
the table (Table 7-1).

28.Pleaseprovidea table,analogousto the HHRAsummary(Table8-1) summarizing
the exceedanceof aquaticcriteriaby the measuredgroundwaterconcentrations.

Appendix F - Baseline Human Health Risk Assessment

29. HERD defers to the U.S. EPA regarding the completeness and accuracy of the U.S.
EPA Risk Assessment Guidance for Superfund (RAGS) part D tables (Appendix F).
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30. Groundwateris notconsidereda potentialdrinkingwatersourcein thisHHRA
(AppendixF, SectionF5.1.1,andpageF-9). Theconclusionsof thisHHRAwould
needtobe reevaluatedintheeventtheSFRWQCBdoesnotruleoutresidentialuse
asonebeneficialuseof thegroundwateratOU 2C. Thiscommentismeantforthe
DTSCProjectManagerandnoresponseisrequiredfromtheNavyor Navy
contractors.

31.Therewouldseemno logicalreasonforconcludingthat inhalationof VOCsin
outdoorairisnota completeexposurepathwayfortheresidentialusescenario
(AppendixF, FigureF5-1). Thispathwayshouldbe includedintheresidentialuse
scenarioor, iftheintentistosubstitutetheindoorairconcentrationforall inhalation
exposure,thatintentionmustbeexplicitlystatedandindicatedinthefigure.

32.Theconstructionworkerscenarioassumesthattherewillbe nodermalcontactwith
groundwater(AppendixF, SectionF5.2.3,pageF-13)becausethegroundwater
depthisgreaterthan5 feetbelowgroundsurface(bgs).The physicalplanforOU
2C utilitiesshouldbe checkedtoverifythatnoutilitylinesare locatedatdepths
deeperthanthe6 feet to8 feetbgsspecifiedasthedepthtogroundwater(Appendix
F, SectionF4.2,pageF-7) insupportofexcludingdermalexposuretogroundwater
fortheconstructionworkerscenario.

33.A subsetof the ReasonableMaximumExposure(RME)exposureparameters
(AppendixF, TableF-4.1)werecheckedandfoundtogenerallyagreewithHERD
HHRAguidelines.However,theindoorairconcentration(CA)(e.g.,Table F-4.1,
page5 of 5) shouldbe estimatedusingtheJohnsonandEttingermodelas modified
byHERD. Thisversionof theJohnsonandEttingermodelisavailableat
http://10.39.0.144/AssessinqRiskJ#HumanRiskAssessment.

34. HERDcouldnotlocatea listingof the DermalAbsorptionFactors(DAFs)appliedto
thecalculationof intakeviathedermalroute. HERDguidanceforDAFsiscontained
inthePreliminaryEndangermentAssessment(PEA)Manual(DTSC,1999)
appendixof thesevalues
(http://www.dtsc.ca.qov/SiteCleanup/SMPREP PEA aDDendix.Ddf).The DAFs
containedinthePEAManualshouldbe usedwheremoreprotectivethanU.S.EPA
DAFs:
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TABLE 2: SCREENING LEVEL DERMAL ABSORPTION FRACTIONS (ABS) FROM SOIL

_hlorlnited Insectictdes 0.05 Waster, et al., 1990a; Waster. et J._ 1992a
=ol_fnuclear Amma_ Hydrocarbor_D 0.15 Waster tet o1.. 1990-,
::)rglmophosphetes 0.25 Cal/EPA Office of Environmental Health Hazard

AImem_nent
_entachlorophenol 0.25 Waster, et al,, 1993b
=oiychlorlmlted Ol_loxln$ and 0.03 USEPA, 1992
:)lbettzoftJ,rans

:)oiychlorlnated BIphen_s (PCB) 0.15 Waster. It al., 1993€
:)ther Organic Chemicals 0.10 SCAQMD. 1988
_ldmlum 0.001 Waster. it ill.. 1992b

_llenlc 0.03 Wester_ tt III. r 1993a
-lexavalent Chrom_m 0% Not shown to be a syslemlc carcinogen vie

demlal exposure
Other metals and €omplexed €_.,_nldes 0.01 SCAQMD, 1988
Free Cyanide 0.t0 SCAOMD t 1988

1. Den,hal absorption values from soil are based on, In order of preferenca: In viva, animal studies on dermal abs_ from
soil; In viva. animal studies ¢m dermal _ from in applicable _ent; in vitro, human sldn dermal al:)llorpUon
studies; In vttro, animal skin darmal absorption aludie_. Actual dermal absorption from soil may vary from these estimates
due to exposure conditions or soil chsractertstJca which differ fl"omthe experlmentaJ ¢o_ldlUons.

35. A subset of the oral Cancer Slope Factors (CSFs) (Appendix F, Table F-6.1) were
compared to the OEHHA CSFs (http://www.oehha.ca.qov/risk/ChemicalDB/). The
CSFs presented and used in the HHRA, for the majority of the subset compared,
were as protective or more protective than the CSFs recommended by OEHHA.
However, the OEHHA CSFs for a portion of those compared (i.e., arsenic at 9.45
(mg/kg-day)1 rather than 1.5 (mg/kg-day)l; and vinyl chloride at 12 (mg/kg-day)1
rather than 0.72 (mg/kg-day)"1)were more protective. While the basis for and the
differences inherent in the OEHHA and U.S. EPA toxicity values are discussed
(Appendix F, Section F8.3.3, pages F-43 through F-47) HERD is required to direct
that the OEHHA CSFs be used where those values are more protective.

36.Whileitistrue thatuseof 'California-recommendedtoxicityvalues"wouldmostlikely
notchangethecurrentrecommendationthatmostofOU 2C proceedtoFeasibility
Study(FS) (AppendixF,SectionF8.3.3.3,page1=-47),sucha HHRAmustbe
preparedatsomestage. MerelyproceedingtoFS,despitethedifferencesin
Californiaguidancefo_ra HHRA,ignorestherealitythatestimatesor riskand/or
hazardwillbe usedtoassessremedialalternativesintheFS. HERDrecommends
thattheHHRAbe amendedduringtheRemedialInvestigation(RI)process.

CONCLUSIONS

The soil 'background' data set for the IR Site 1 Area 3 fill episode (i.e., the pink data set)
must be forwarded for HERD review prior to use of 'background' concentrations in risk

_, assessment.
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The soil lead evaluation criterion for the child in a residential use scenario should be
150 mg/kg unless site-specific calculations are performed.

OEHHA Cancer Slope Factors, DTSC Toxicity Equivalency Factors for polycyclic
aromatic hydrocarbons, r)ermal Absorption Factors and use of a 'pink' fill episode
'background' data set which has not been approved are several examples where DTSC
requirements for a HHRA would result in estimates of risk and/or hazard higher than
those presented. HERD recommends these HHRA issues be resolved in the RI
process.

HERD agrees that the sites and media recommended to proceed to FS should proceed
to FS. Revisions of the HHRA, to include California risk assessment parameters, may
increase, or leave unchanged, the sites and/or media recommended for FS.
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Table F-1

OU-2C Data Gaps and Regulatory Agency Concerns a'b

,_g DataGap No. Issue Comment c Data Available Data Gap Navy Recommendation d
EVALUATION AREA 1 - GROUNDWATER-RELATED ISSUES

1 Tidal study at * impact of tidal influence inadequately explained Tidal influence studies: Minimal OU-2C-specific data. Collect data (Evaluation Area l):
OU-2C • flow direction and tidal influence in SWBZ • PRC 1995 (FWBZ; three wells at IR Site 10) Coordinated monitoring of tidal influence in both • Install piezometers and conduct tidal influence study.

• impact of tidal influence on water level measurements • PRC 1997 (SWBZ; one well at IR Site l0 and one FWBZ and SWBZ wells; water level • Measure water levels in existing wells at low tide (completed in spring
and therefore horizontal flow directions well at IR Site 5) measurements conducted at low tide in order to 2006 under BGMP) and review and interpret results.

• 2006 tidal influence study under the BGMP determine flow directions with respect to Seaplane
Lagoon.

2 Potential There is limited nature-and-extent discussion in the draft Extensive historical water quality data available from Potentially inadequate characterization of flow Collect data (Evaluation Area I):
discharge of RI Report (SulTech 2005) for groundwater contaminants existing wells; BGMP ongoing monitoring of limited direction; flow in FWBZ appears to be toward the • Install additional wells in upper and lower FWBZ at western margin of
contaminated that potentially may be discharged to surface water, number of wells, northwest; apparent FWBZ groundwater sink in OU-2C.

groundwater to vicinity of north-south drain corridor at western • Analyze groundwater samples from new wells for VOCs plus full suite of
surface water margin of OU-2C. parameters (see Appendix A1 of SAP).

• Analyze groundwater samples from existing wells for 1,4-dioxane,
hexavalent chromium, and cyanide.

3 Delineation of Several chemicals (including but not limited to Extensive historical water quality data from existing No data gap exists. No supplemental RI sampling.
VOCs 1,2-DCA; 1, I-DCA; TCE; and vinyl chloride) have not wells; BGMP ongoing monitoring of limited number of

been delineated, wells.

4 Elevated The extent of cyanide at elevated concentrations in 37 groundwater samples analyzed for cyanide; cyanide No cyanide distribution map has been prepared. Collect data (Evaluation Area 1):
cyanide in groundwater is included as a data gap. is listed in Table 7-1 of the draft RI Report (SulTech BGMP does not include analysis for cyanide. • Install wells in upper and lower FWBZ within Building 5.
groundwater Evaluation of the source of elevated levels of metals and 2005) and maximum concentration is 4,600 ktg/L Analysis for cyanide in monitoring wells has not • Analyze groundwater samples from new wells for cyanide plus full suite

cyanide in groundwater and delineation of the extent, compared to MCL of 150 gJL,. been conducted since 1995. Some data available of parameters (see Appendix AI of SAP).Highest concentration at location north of plating shop, from DGS (TtEM12002). • Analyze groundwater samples from existing wells for cyanide.
beneath Building 5. No monitoring well is located immediately

downgradient from the plating shop.

5 Lateral extent Delineation of the lateral extent of VOCs in the SWBZ VOCs in F-WBZcharacterized at two depths (0 to 15 ft Existing SWBZ wells at the periphery of VOC No supplemental RI sampling. Collect data through routine BGMP monitoring and
of VOCs in and the vertical extent of VOCs in groundwater, bgs and 15to 35 ft bgs) as part of DGS for OUs 1 and 2 plume and one well (1305-04 beneath Building 5) DNAPL removal action confirmation sampling.
SWBZ; vertical (TrEMI2002). VOCs plume limited at 15to 3'5fi; characterize the horizontal extent of VOCs in the
extent however, some concentrations exceed MCLs. VOC SWBZ and demonstrate the limits of the vertical

data collected from additional, deeper samples from extent of VOCs. Confirmation sampling as part of
eight SWBZ wells (60 to 70 ft bgs) and more than 20 the DNAPL removal will characterize the nature
Hydropunch sampling locations (40 to 70 ft bgs). and extent of VOCs in groundwater in the areas of
BGMP FWBZ wells are screened from 0 to 15 ft bgs. DNAPL Plumes 5-1 and 5-3.
BGMP SWBZ wells are screened from 60 to 70 ft bgs.
Most recent results for SWBZ are generally ND.
Two areas of DNAPL undergoing removal actions will
provide confirmation of reduction of VOC
concentrations both vertically and horizontally.

6 Elevated The source of elevated arsenic and manganese in Elevated levels of arsenic likely related to presence of No data gap exists. No supplemental RI sampling.
arsenic and groundwater is not identified. The extent of elevated VOCs and other hydrocarbons in groundwater. General
manganese in metals in groundwater is included as a data gap. water chemistry (Eh, pH, etc.) impacted by microbial
groundwater Evaluation of the source of elevated levels of metals and activities results in mobilization of arsenic from soil

cyanide in groundwater, and delineation of the extent, intogroundwater.
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Table !=-1(continued)

Data

GapNo. Issue Commentc DataAvailable Recommeudationd
Data Gap Navy

7 1,4-dioxane The possiblepresenceof 1,4-dioxaneshouldbe included 1,4-dioxanedoes notappear on draftRI ReportTable7- No 1,4-dioxaneanalyseshavebeen conducted. Collect data (Evaluation Area 1):
as a data gap for groundwaterat IR Site 5. 1(SulTech2005) and is noton the BGMP list of * Analyze groundwater samples from any new wells for 1,4-dioxane plus
Determinationof the possiblepresenceof VOCs. full suite of parameters (see Appendix AI of SAP).
1,4-dioxane(a solventstabilizercommonlyassociated * Analyze groundwater samples from existing wells for 1,4-dioxane.
with I,I,I-TCA) at IR Site 5, and the possiblepresence Explosivesnothandled atIR Site 10;perchloratenotan
of perchlorate(a componentof explosives)at IR Site 10. issue(DeLong, pers.com. 2006).

8 Permanent Constructionof permanentmonitoringwells inand PlottedVOC data suggestfour plumes: * Withinplumesourceareas Collect data (Evaluation Area 1):
wells inand downgradientof each of the VOC sourceareasto • Plume 5-1 east of Building5; DNAPL removal - BGMP monitoring,one FWBZ well within * Install wells in upper and lower FWBZ, as needed, east of Building 5.
downgradient determineconcentrationtrends and plumemovement completed Plume 5-3 (2MW8S;M05-10reportedly * Install well in SWBZ west of Building5.
of plumes over time. Wells shouldbe screenedacrossthe interval * Plume 5-2 east of Building5 and south of demolishedduringremovalaction * Analyze groundwater samples from new wells for VOCs plus full suite of

most likely tobe impactedby VOCs and metals. Plume 5-4; noDNAPL foundeast of building acfivites), butnoFWBZ wells are located parameters (see Appendix A1 of SAP).
• Plume 5-3 beneathBuilding5 originatingnear withinPlumes5-1 and 5-2/5-4.

platingshop; DNAPLcurrentlyundergoing - no deeper FWBZwells (15 to 35 ft) to
removal monitor verticalmigrationwithin limitsof

• Plume 5-4 east of Building5 and south of FWBZ
Phmae5-I; no DNAPL found east of building,but - no SWBZ we!!is !ocat_ ,._AthinP!mne5-3
possibleDNAPL underbuilding or 5-2. BGMPis monitoringSWBZ wells

(13054)4andD05-05)at Plume 5-1.
• Downgradientof plume sourceareas

- BGMP monitoringat least five FWBZ wells
downgradientof plumesource areas:
M05-01, M05-02,M05-05, M05-06,
M05-09. AllFWBZ wellsare screened

from0 to 15ft bgs.

nodeeper FWBZ (15 to ft)
wells 35

- no SWBZ wellsdowngradientof
Plume 5-3

- BGMP monitoringSWBZ well
downgradientof Plumes 5-1 and 5-2
(I)05-04)

9 Groundwater- Beneathand east of Building5: DNAPL inFWBZ ExtensiveDNAPL delineationcompleted beneathand DNAPL delineationbeing addressedunder No supplementalRI sampling.
DNAPL eastof Building5 for four plumeareaswithpossible removalaction.

DNAPL. See Data Gap #8.
10 Groundwater- Groundwaterat IR Sites 5 and I0 exceeds Water Board ExistingTPH data comparedto othercriteriaas part Review existing TPHdata and any additionalTPH No supplementalRI sampling.

WaterBoard criteriafor low-risk fuel siteclosure. Groundwaterat of TPHscreeningin AppendixE of draftRI Report data collectedto addressspecificdata gap areas or
criteriafor fuel IR Site 12meetsthe criteria. (SulTech2005) SWMUs againstWaterBoard ESL criteria. See
siteclosure DataGaps #25, 26, 32, 35, 39, and TableAl-18 in

Appendix AI of theSAP.
EVALUATIONAREA 2 - Building2

11 VOCsin Elevatedconcentrationsof compoundsassociatedwith 1,2.-DC_and vinylchlorideexceedingMCLs in 1995; No monitoringat or downgradientof this location. Collect data (EvaluationArea 2):
groundwaterat dry cleaning in groundwaternear Building2, butextent EBS Hydropunchsamples,FWBZ (IT2001) Insufficientcharacterizationof possible soil source • Conduct soil and discrete groundwater sampling for VOCs.
Building2 of contaminationhasnotbeen delineated, for VOCs ingroundwater(NAS GAP 05). • Install wells if VOCs reported atconcentrationsexceeding screening

criteria.

12 IR Site5 CSM IncludeBuilding2 in theCSM. EBS soil and groundwatersamples:PCE in soil (PCE See Data Gap #I I. Collect data (Evaluation Area 2):
recoveryunit for dry cleaningoperationslocated in See Data Gap #11.
Building2); five VOCsreportedin groundwater

13 Building2 Evaluationof the potential for data gaps associatedwith See DataGap #11. See Data Gap #11. Collect data (Evaluation Area 2):

the dry cleaningfacility inBuilding2. See Data Gap #I 1.
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Table F-1 (continued)

Data

Gap No. Issue Commentc DataAvailable Data Gap Navy RecommendatiandBUILDING5 ISSUES INCLUDINGSOIL GASAND EVALUATIONAREAS3, 4, 5,AND 6
14 Soil gas The vaporpathwayrisk is seenas potentiallyhigh to a DGS(TtEM12002)collectedthree subslabsoilgas Minimal OU-2C- specificdata. Collect data (Evaluation Areas 3 and4):

sampling hypotheticalworker- collect soil gas and indoorair samplesbeneathBuilding5 and four other soilgas • Subslab soil gas sampling at Building 5.
samplesto validate the model, samplesin the vicinityof Building5.

EVALUATIONAREA3 - Building 5 PlatingShop, Foundry, Heat TreatmentShop,etc.
15 Industrial Soil and groundwatersamplingbeneaththe industrial Constructedin 1970s,30 years afterBuilding5, the The draftRI Report (SulTech2005) shows22 Collect data (EvaluationArea 3):

wastewater wastewaterdrains inside thebuilding, industrialwastewatersewer lines thatdischargedto "industrialwastedrains" in south centraland • Conduct vadose-zone soil sampling along industrial wastewater drains
lines EBMUDcollectedtreated wastewaterfrom IwrP #5 at southeasternportionof building(includingplating originating from former plating shops (at drain locations as shown on

Building5 and appear to also havereceiveduntreated shop)and 9 industrialwastedrains nearwest newly located engineering drawings).
wastewaterfrom floor drainsat locationsadjacent to the marginof building. Forareasoutsidethe former • Analyze soil samples formetals, including hexavalent chromium, and
platingshop area. An engineeringdiagramshows platingshop, these industrialwastedrains in cyanide.
industrialwastewaterlinesand drainswithin Building5 Building5 are not floor drainsthatdischargedto
(includingchromeand cyanide waste lines), buildingdrain lines. Rather,they are the locations
ThreeEBS soil sampling locationsin EBS Parcel54 of abovegroundpiping thatcarded stormwaters
(0541-002through -004);no significantlevelsof from theroof to the stormdrain system.
chemicalsdetected. One soil rumple inEBS Pared 53, Known floor drains (industrialwastewater linesor
threesoils samplesinEBS Parcel49, four soil samples stormdrain lines)are located in thesouthern
inEBSParcel 186. portionof Building 5 and are withinthe footprint

of the VOC groundwaterplume.

16 Chromiumand Elevatedchromiumand lead insurfacesoil samplesat Cadmiumremovalconductedin threestages. Initial Lead and chromium analysiswas notperformed as No supplementalRI sampling.
leadat platingshop. Confirm fionsamplingdone aspart of (andmostextensive)area of excavationconfirmedwith part of the step-outcadmiumremovalconfirmation
Building5 cadmiumremoval did not includechromiumor lead samplesanalyzed for cadmium, chromium, hexavalent sampling; however,chromiumand lead
platingshop analysis. Waste manifestsshowhazardous levelsof chromium,and lead. Lead and hexavalentchromium concentrationsat the marginsof the initial

chromium, concentrationswere below residentialsoil PRGs at all excavationarea were belowPRGs. The wastelocationsand chromiumconcentrationswere below profilesampling of the soilexcavatedand disposed
PRGsat the marginsof the excavations. Step-out of from the step-outcadmiumremoval showed the
excavationsconfirmedonly with samplesanalyzedfor concentrationsof chromiumand lead to be below
cadmium. PRGs.

17 VOCsourcesin Evaluationof contaminantsourcesin soil (including BoringB05PS-08 sampledat 0, 1.3, 17.5,and 22 ft bgs. Documentationis availabletodemonstratean Collect data (Evaluation Area 3):
soilformer DNAPL) in the vicinityof the formerplatingshop Watertable at 7 ft bgs. VOCs ND above watertable adequatelycharacterizedDNAPL plume • Conduct vadose-zone soil sampling within southern portion of Building 5.
platingshop ORSite 5), and delineationof theextent of VOCsin soil andat 17.5ft bgs. (Plume5-3); however,natureand extentof VOCs • Analyze soil samples for VOCs.

in this area. At 22 ftbgs 1,I-DCA at a concentrationof 4.3 mg/kg in the vadosezone not adequatelycharacterizedin
comparedtoPRG of 2.8 mg/kg and I,I,1-TCA at 2 the potentialsource area for DNAPL Plume5-3.
mg/kgcompared toPRGof 1,200 mg/kg. These likely
representgroundwaterconcentrationsof I,I-DCA and
I,I,I-TCA. DNAPL plumehas beendelineatedas
documentedby DNAPL RAPP (IT 2002a,b;Shaw
2003).
At leastI 1 other shallowborings (0 to 2 ft bgs)with
VOCsND.

18 Thalliumand Thallium and vanadiumreportedabove screeningcriteria Thalliumreportedat 5.9 mg/kg(PRG is 5.2 mg/kg); Thallium and vanadiumin soil at metalworks shop Collect data (Evaluation Area 3):
vanadiumat in samples054-002-012 (both)and 054-003-020 vanadiumreported at 95.3 and 85.1 mg/kg (PRG is 78 not delineatedvertically;no lateraldelineation to • Conduct vadose-zone soil sampling within southeastern portion of
metalwork (vanadiumonly). Concentrationsnotdelineated, mg/kg), the south or east. EBS samplinglocationsare Building 5.
shop present to the west (-016, -015)and to thenorth • Analyze soil samples for metals.
(southeastern (-011, -021, -022, -023).
comerof

Building5)

t
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Table F-1 (continued)

Data

Gap No. Issue Commentc DataAvailable Recommendation d
Data Gap Navy

EVALUATION AREA 4 - Building 5 Aircraft Maintenance Line and Battery Acid Shop
19 Arsenicin soil * arsenicin soil at concentrationof 329 mg/kg not Arsenicin location054-001-007at the surface. Several Arsenicnot fullydelineatedlaterally (nearest Collect data (Evaluation Area 4):

at054-0014907; identifiedas a hot spot (due tocomparisonof soilsamples in the vicinitycollectedas part of theEBS. westernsamplinglocation 054-001-005 is over • Conduct vadose-zone soil sampling within northern portion of Building 5.
co-locatedwith concentrationstoPRGs, notbackground) 200feet west;054-001-006to the northwas onlya • Analyze soil samples for metals.
identifiedhot • additionalhot spots maybe presentif values are subsurfacesample)or vertically(no deeper
spotof thallium comparedto the 95 percent UCL samplesat location054-001-007).

20 Thalliumand • thalliumin AircraftMaintenanceLine area not • thalliumin location054-001-007at surface. No • thalliumnotdelineatedlaterallyor vertically. Collect data (Evaluation Area 4).
lead not delineatedlaterallyor vertically deepersamples at thislocation;no nearby • lead notdelineatedlaterallyto the north,south, See Data Gap #19.
delineated • lead in AircraftMaintenanceLine area notdelineated (<200 feet)surfacesoil samples or east or vertically.

laterallyor vertically • leadin locations054-001-003(SL), -005,and -006;
samples-001, -002,and -004 locatedto west

EVALUATIONAREA 5 - Southof Building5
21 No PCB Hazardouswaste storagearea outsideof Building5 in the Twoborings in this area in 1992(MO5HW01and PCB sampling was notconductedas part of the Collect data (Evaluation Area 5):

sampling in southeasterncomerof the site formerlystored lubricating B05HW01). Samplesnot tested for PCBs. Subsequent hazardous wasteareasampling. • Conduct vadose-zone soil sampling at former location of Building 415
hazardous oilsand hydraulicfluid. Soil in the area was not sampled samplinginthis area includedanalysisfor TPH but not located with former hazardous waste storage area.
waste storage forPCBs. PCBs. • Analyze soil samples for PCBs and full suite of parameters for Data Gap
area(outside buildings (see Appendix A1 of SAP).
Building5 in
southeastern
comerof site)

22 Chromiumin • historyof chromiumplatingoperations anddischarge • dataappears tobe total chromiumonly; hexavalent • no hexavalentchromiumdata for soil. Collect data (Evaluation Area 5):
surfacesoil at of wastewatercontaining hexavalentchromium chromiumanalysis not specified • chromiuminsoil at the surface is delineated • Conduct soil and discrete groundwater sampling and at former locationof
Building348 • lack of hexavalentchromiumdata • 3,000-gallonhexavalentchromiumwastewaterspill vertically,fairly welldelineatedlaterally; Building 348.

• extent of soil and groundwatercontaminationrelated notpresented inEBS or PEP;boringlocation057- groundwaternotcharacterized. • Analyze soil and groundwater samples for metals, including hexavalent

to a hexavalentchromiumwastewaterspill is not 0029shows verticaldelineation.Lateral • concentrationswere comparedto the PRG, not chromium,and cyanide.delineated;floor of building reportedlysloped and a delineation:boringlocations057-001-002 tothe the95 percentUCL;potentiallyadditionalhot
hole in the curbat thewest end of thebuilding east,261-$8 and 261-$7 tothe north,and spots.
reportedlyalloweddrainage to the slreet 057-003-007,0574)06-016,and 057-003-008

• additionalhot spots may be presentif values are tothe north
comparedto 95 percentUCL • dataavailable for comparisonto AlamedaPoint

background95th percentile
23 Vertical • extentof TCE and PCE in the soil to the east and west At boringlocations057-001-001and 0574)01-002at 4 Documentationis availableto demonstrate that the Collect data (Evaluation Area 5):

extent of of boringlocations057-001-001 and 057-001-002 ft bgsPCE was reportedat 2 and 11mg/kg,compared DNAPL plume(Plume5-3) is adequately • Conduct vadose-zone soil sampling south of Building 5 (including former
VOCsinsoil • delineationof the verticalextent of VOCsin soil in the to PRGof 0.48 mg/kg. TCE wasreported at 0.8and 3 characterized;however,natureand extent of VOCs locations of Buildings 261and 348, andlWTP5).
Building348 vicinityof formerBuilding348 mg/kg,compared to PRG of 2.9 mg/kg, in the vadosezone notadequatelycharacterizedin • Analyze soil samples for VOCs.

thepotentialsourceareafor DNAPLPlume5-3.

24 Building261 Building261 was not investigatedfor metalsand Buildingdemolished; formerlyused for storageof Possiblepresenceof metalsand cyanidebasedon Collect data (EvaluationArea 5):
metalsand cyanide, flammablehazardousmaterialsandoily wastes, surroundingareaactivities. See Data Gaps #22 and 23.
cyanide
EVALUATIONAREA 6

25 VOCseastside • extentof TCE in soil in vicinityof soil borings This locationhas undergoneDNAPLremoval. Post-removal-actionsampling neededto confirm Collect data (EvaluationArea 6):
of Building5 B05-11, B05-14,and wellM05-07 reductionof VOClevels. • Conduct vadose-zone soil sampling east of Building 5 (including former

• evaluationof soil sourcescontributingtoelevated Plume 5-1 area).
levelsof VOCs in soil boringB05-11, and delineation • Analyze soil samples for VOCs, TPH, PCBs, and lead.
of VOCs in soil in thisarea

26 AOC005 LIST5-3 was a waste-oiltank but its formerlocationwas See TableAl-18 in Appendix AI of SAP. Post-removal-actionsampling neededto confu'rn Collect data (EvaluationArea 6):
(LISTs5-2 and neversampled for PCBs, lead,or chlorinatedsolvents absence of TPH, PCBs, and lead. See Data Gap #25.
5-3) duringor followingLISTremoval. UST 5-2 was not

sampledfor JP-5-range TPH.
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Table F-1 (continued)

Data

Gap No. Issue Comment = DataAvailable Data RecommendationdGap Navy
DATA GAPSAMPLING

27 PCBsampling Is there stilla needtodo furthersampling for PCBs in FinalPCB SurmnaryRemoval Report0TS12002) and No data gapexists. No supplementalRI sampling.
the vicinityof formerPCB-containingequipment? Was PCBequipmentinventorytable reviewed. Wipe
soil sampledfor PCBs beyondsamplescollected from samplingand/ortransformer-oilsamplingconducted.
soilborings? No locationscontainedmeasurablePCBs.
Evaluationof the potentialfor datagapsassociatedwith
possiblePCB contaminationrelatedto transformers
locatedat IR Site 12.

28 Building6 Sampling needed for VOCs, SVOCs, PCBs; benzene Limitednumberof samplesand parameters. PAHs There has beenno sampling for the fullVOC suite. Collect data (data gap buildings):
reported at southeasterncornerof building, characterized. * Conduct vadose-zone soil sampling within Building 6.

• Analyze soil samples for VOCs, non-PAH SVOCs, PCBs, and metals.

29 Building10 Evaluationof the potentialdata gaps associatedwith AccordingtoEBS,Building 10 was used for steam Theredoes notappear to be a PCBdata gap in the No supplemental RI sampling.
possiblePCB contaminationrelatedtotransformers generationandaircompression. Storage of 1,200 vicinity of Building 10;severalsoil borings were
locatedat IR Site 12. Building10was a former power gallonsof petroleumproducts, lab and plant treatment advancedin the vicinityof the building(somejust
plantfacility with few samplesanalyzed for PCBs other chemicals,morpholine,corrosives,and microbiocides ...................,,.,,o;a=,_,=m ¢_,=, 9 _,,,.,,,a,,_,_jjincluding .....t_,o n_
than during monitoringwellconstruction;sampling of werestored. Waste inBuilding 10at NAS GAP 02. throughB 12-09. Four soilsampleswere collected
groundwaterand soil needed, at each locationbetween 0 and 15ft; analysis

Spillswere observed,but nocracks in floors were includedPCB analysis. Additionally,soil samples
observed, were collectedduringthe installationof three

monitoring wells(MI2-OI throughM12-04).
PRCcollectedsoil fromborings for PCBs.

See Data Gap #51 for NAS GAP 02.

30 Building32 Analysis didnot include extentof conductedbeneath Closed underRCRA PartB No data No RI
cyanide; Samplingwas building usingangled permit. gap supplemental sampling.

contaminationbeneathbuildingis a datagap. boringslocatedaroundperipheryof building. Sampling exists.
beneathbuilding includedsoil samplesanalyzed for
VOCs,metals,hexavalentchromium, and cyanide. No
hexavalentchromiumor cyanidedetected.

31 Electrical ElectricalsubstationsincludingBuildings34 and 560 See DataGap #27. Inadequate PCB samplingbeneath Building34. Collect data (data gap buildings):
Substationsnot were not sampledfor PCBs. No additionalelectrical No dataavailableat these locations. PCB samplingwas not conductedat the locationof • Conduct vadose-zone soil sampling at former electrical substations
sampledfor substationsarepresent.Building505 was potentiallya the electrical substationsknownto store/house (Buildings34 and 505).
PCBs- formersubstation;however,thishas notbeenconfirmed, equipmentwithpotentiallyPCB-containing • Analyze soil samples for VOlEs, non-PAHSVOCs, PCBs, andmetals.
Building34 transformeroils. No stainingwas notedduringthe

EBS in these areas.
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Table F-1 (continued)

Data

Gap No. Issue Commentc DataAvailable Data RecommendationdGap Navy
32 No samplingat No sampling was conductedat severalbuildingsthat EBS/PEPdata relatedto historicaluse (IT 2001, No sampling conductedat the buildingslisted by Collect data (data gap buildings):

several usedand/orstored paints,petroleumhydrocarbons, ERM-West1994): agencies. At the site walkon April 18,2006, * Conductvadose-zone soil sampling withinor at former locationsof
buildingsthat solvents,and radioactivematerials.Buildingsincluded • Building102- used for packagedcondition agencyrepresentativesrequestedsampling at the Buildings 102, 505, 43, and 44.
reportedlyused the following: ordnance storage;also had 50 gallonsof chemical followinglocations: • Analyze soil samples for VOCs, non-PAH SVOCs, PCBs, and metals.
or storedpaint, • Building 102(EBS Parcel46) storage • Building 102- ordnancestorage; however, • Analyze soil samples forTPH at Building 505.
petrol, solvents, • Building505 (EBSParcel47) • Building505 - possiblya formerelectrical ordnance was imported,stored,and exported
andradioactive • Building43 (EBSParcel47) substation. In a 1994survey,it was identifiedas in fully packagedcontainers. Otherchemicals
materials • Building44 (EBS Parcel48) ElectricalSubstation5; however,a door in were stored(paint,nonhalogenatedorganic

• Building281 (EBS Parcel48) building5 was labeledElectricalSubstation5. compounds, and petroleumproducts);
• Building346 (EBS Parcel48) Additionally,Building560 is identifiedas however,no spillsor leaks were documented.

ElectricalSubstation5. Attime of inspection,two Additionally,no staining was observed.
Connex boxesand a shed were presenton the • Building505-.now open space for staged
former concretefoundation equipment. Former use not confirmed. No

• Building43 - ammunitionoverhaul and rework stainingobserved.
shop; packagedconditionordnance storage; • Building43 - packagedconditionordnance
chemicalstorage(20 gallons)in hazardous storage. Otherchemicalswere stored
materialslockersin equipmentroom and (solvents,waxes,polish,cleaningagents,and
immediatelynorthof building petroleumproducts);however, nospillsor

• Building44- one area usedas a test benchfor spills weredocumented. Additionally,no
aircraftdialsand benches;"caution"sign regarding stainingwas observed.
radiation • Building44 - limiteddiscussionof use other

• Building281 - paintand miscellaneousstorage than testbenchforgaugesand dials; no
• Building346- administrativeoffice,engineering evidence of spillsor leaks. Noteof

laboratory,dry storage; 10gallonsof adhesiveand radiologicalhazard.

spraypaintstored ina hazardousmaterialslocker At the sitewalk on April18,2006, agency
representativesconcurredwith no furthersampling
for the followinglocations:
• Building281- paintand miscellaneous

storage(not specific);no stainsorspills. No
data gap exists.

• Building346- No specificsprovidedon
engineeringlaboratoryactivities. Verylimited
chemical storage includedpaintsand
adhesives in a hazardousmaterialslocker. No

evidence of stainin_or spills. Not a data gap.
33 Building282 No soil samplingconducted. Demolishedbuilding,SWMU282 (LIST282-1 and The former locationof Building282 represents a Collect data (data gap buildings):

282-2) data gap. SWMU locationsreviewedon a case-by- • Conduct vadose-zone soil sampling at former location of Building 282.
case basis. • Analyze soil samples for VOCs, TPH, non-PAH SVOCs, PCBs, and

metals.

• See Table A1-18in Appendix A1of SAP.

34 No samplingat Building347 was used as a general-purpose PEP statesthatundocumentedspills may haveoccurred No samplingat buildingand not inspectedor fully Collect data (data gap buildings):
Building347 manufacturingand repair facility. No soil samples were outsideBuilding347 and thatpaint stainsoutside the investigatedduringtheEBS. Used as a • Conduct vadose-zone soil sampling at former location of Building 347

collectednearthe building. Nearbysamplescontained buildingwere present.No samplingwas proposed manufacturingand repair facility. Undocumented • Analyze soil samples for VOCs, TPH, non-PAH SVOCs, PCBs,and
PAils (benzo[a]pyreneequivalentconcentrationsused in becausestainingwas consideredminor. PEP statesthat spillsnoted in PEP as havingpotentiallyoccurred, metals.
draft RIReport[Sultech2005]) and vinylchloride (15 ft thebuilding(identifiedincorrecdyas Building349) was Stainingobserved.
bgs) at elevated levels. Draft RI Reportalso statesthat notinspectedand spilldocumentationwas not
ironand arsenicconcentrationswereelevated, available.

35 IR Site 10 CSM indicatedhangarflooras a potentialsourceof Limitedsampling withinnorthernportionof Building No sampling for TPH or lead. Limitedsampling Collect data (data gap buildings):

CSM- VOCs and TPH but samples were notanalyzedfor TPH 400 forVOCs (threeEBS boringlocations). Extensive for VOCs in northernportionof building. • Conduct vadose-zone soil sampling within hangarareaof Building 400.Building400 or lead. samplingwithinsouthernportionof building forVOCs • Analyze soil samples forVOCs, TPH, non-PAH SVOCs, PCBs, and
(13 EBSboringlocations), metals.
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Table F-1 (continued) 

I I I Data I I I 
Data Gap 
PCB sampling was not conducted. 

See Data Gap #39. 

Navy Recommendationd 

0 

0 

Collect data (data gap buildings): 
Conduct vadose-zone soil sampling within Building 405. 
Analyze soil samples for VOCs, TPH, non-PAH SVOCs, PCBs, and 
metals. 

Conduct vadose-zone soil sampling at former location of Building 415. 
Analyze soil samples for VOCs, TPH, non-PAH SVOCs, PCBs, and 

Collect data (data gap buildings): 
0 

0 

37 

40 

A 

metals 
sampling in 
Building 405 
IR Site 12 

Building 415 
CSM - 

Comment' 
Hazardous materials and waste storage (including 

Data Available 
No sampling for PCBs. 

hydraulic fluid) at Building 405. Noh33  analysis was 
performed. 

Evaluate Building 415 as possible source of 
contamination and for possible data gaps. 

- -  

Building 415 demolished and no information given in 
PEP or EBS; however, the EBS describes a Building 
415 in EBS Parcel 57, which is in IR Site 5. 

38 No sampling was conducted at Building 500, which was 
used for chemical and equipment storage (and also for 
woodworking, per the EBS). 

(mislocated) 
No sampling at Woodworking materials included oils, stains, paint, 

solvents, and glue. These materials were stored in a 
locker on-site. Outdoor area to the south and open 
space was used for materials storage, equipment 
parking, and washdown. Hazardous materials storage 
located near building as well. 

No sampling at or near the building with the 
me& includinghexavalent chromium, and cyanide. 

Collect data (data gap buildings): 
exception of PAH sampling. Used for 
woodworking and chemical and equipment 
storage. Outdoor area used for washdown. No 
stains were observed in building or outside. 
Hazardous materials storage area located in the 
southeastern corner of Building 5 is located 50 feet 
h m  this building. This area was identified in a 
data gap above and perhaps should be combined 
with this data gap. 

0 

0 

Conduct vadose-zone soil sampling at former location of Building 500. 
Analyze soil samples for VOCs, TPH, non-PAH SVOCs, PCBs, and 
metals. 

IR Site 5 
SWMUS 

39 

Several SWMUs were placed on the status list as NFA 
based on visual observation rather than on analytical 
data. SWMUs where sampling was not done and NFA 
was recommended (based on the findings of the RCRA 
Facility Act and not on observations of visible staining) 
are as follows: 

AST005H 
0 M-01, M-02, M43. M-04, M45 (nearby floor drain) 
0 NADEP GAPs 02,03,04,05,08, 10, 11, 12,13, 14, 

6, 17, 18 (samples not analyzed for lead), 20,27 
(include PCBs), 31 (include PCBs), 57 (include 
hexavalent chromium and cyanide), and 70 (include 
hexavalent chromium and cyanide) 
NAS GAPs 01 and 05 

0 OWS 005 and OWS 615 
0 SWMU 005, SWMU 614, and SWMU 615 

SOLID WASTE MANAGEMENT UNIT ISSUES 
SWMUS I See DTSC SWMU table (Attachment 1 to DTSC-GSU &Table A1-18 in Appendix A1 of SAP. 

Recommendations for SWMUs at OU-2C (prepared 
with agency input following April 18 site walk). 

I Comments). 

Table Al-18 addresses the 69 SWMUs at OU-2C, 
including the following: 

18 SWMUs requiring NFA (AST or NADW GAP 
units) 
22 SWMUs requiring sampling ( A m ,  AST, 
distillation M, NADEP GAP, NAS GAP, OWS, or 
UST[R] units) 
26 SWMUs requiring no further sampling (some 
!wad wittii e;.aluatioii areas) (Am, AST, 
distillation M, NADEP GAP, NAS GAP, OWS, 
S W M U  or USTR] units) 
3 SWMUs requiring no further sampling and 
addressed under TPH Program (AOC and USTR] 
units) 

No nearby samples and/or inadequate anal* list. 
See Table A1-18 in Appendix A1 of SAP, 
Zemmmendations for SWMUs at OU-2C (prepared 
with agency input following April 18 site wall<). 

SWMU locations reviewed on a case-by-case 
basis. 

Collect data for selected SWMUs. See Table A1-18 in Appendix A1 of SAP. 

SWMLJ locations reviewed on a case-by-case I Collect data for selected SWMUs. See Table Al-18 in Appendix A1 of SAP. 
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Table F-1 (continued) 

R Site 12 Data 
h P S  

basis. 

TPH Corrective Action Area 5C activities 
currently being addressed under an0the.r Navy 
pfOgrm. 
SWMU locations reviewed on a case-by-case 
basis. See Table Al-18 in Appendix A1 of SAP. 
Closed under RCRA program. 

Closed under RCRA program. 
~~~ 

No supplemental RI sampling. 

UST(R)-12 at Building 400 - former UST 400-1 (diesel 
UST) 

See Table A1-18 in Appendix A1 of SAP. 

SWMU NAS GAP 02 - sample groundwater and soil 

Was soil sampled in the vicinity of most of the USTs and 
ASTs? 
0 ASTs OlOA through 0101 at Building 10- fuel oils, 

recommend close in place 
AST OlOJ at Building 10 -diesel, recommend close 
in place 

See Table Al-18 in Appendix A1 of SAP. 

See Table Al-18 in Appendix A1 of SAP. 

See Table A1-18 in Appendix A1 of SAP. 

Data 
Gap Nc 
41 

Commentc 
AOC 005 at Building 5 (former UST 5-3) - TCE, 

0 AOC 261 at Building 261 (former USTs 
261-1 and 261-2 [kerosene] and former UST 261-3 
[Stcddard solvent]) 

0 AST 005G at Building 5 - waste oil 
0 OWS M A  at Building 6 - steam cleaning 

condensate - BTEX 
0 OWS M B  at Building 6 - grease trap, never 

0 UST(R)-02 at Building 6 - former UST with 
petroleum solvents - TPH and lead 

TPHd, TPH-g 

sampled 

Evaluation of the potential for data gaps associated with 
OWS-OO5,0WS-615. 

Navy Recommendation* 
Collect data for selected SWMUs. See Table A1-18 in Appendix A1 of SAP. 

Issue 
IR Site 5 Data 
&PS 

Data Available 
See Table A1-18 in Appendix A1 of SAP. 

Data Gap 
SWMU locations reviewed on a case-by-case 
basis. 

See Table A1-18 in Appendix A1 of SAP. Collect dataforselected SWMUs. See Table A1-18 in Appendix A1 of SAP OWS-005 and 
615 

SWMU locations reviewed on a case-by-case 
basis. 

IR Site 12 
CSM - OWS 
010 

OWS-010 added ti, the CSM for IR Site i2 as possible 
source of contamination and evaluated for possible data 
gaps. 

3WS 010 at Building 10 -oil interceptor in compressor 
uea of Building 10, never sampled. 

Was soil at UST 2-1 sampled for TPHd in addition to 
TPH-g? Maybe it was an earlier TPH method. 

See Tabie Ai-i8 in Appendix A i  0fSA.P. Coiiect data. See iabie Ai-ig in Appendix Ai  of SAP. SW-M-U iocations reviewed on a case-by-case 
basis. 

I4 IR Site 12 Data 
Gaps 

Collect data. See Table Al-18 in Appendix A1 of SAP. See Table A1-18 in Appendix A1 of SAP. S W M U  locations reviewed on a case-by-case 
basis. 

See Table A1-18 in Appendix A1 of SAP. No supplemental RI sampling. UST 2-1 ( A X  Zlosed under RCRA program. 

UST 5-1 was a waste oil tank but it was never sampled 
for PCBs and chlorinated solvents. 

No supplemental RI sampling. SeeTable A1-18 in Appendix A1 of SAP. Closed under RCRA program. 

UST 5-2 
:AOC 005) 
UST 5-3 

UST 5-2 was not sampled for JP-5 range TPH. 

VST 5-3 was a waste oil tank but it was never sampled 

sampling. 
GAPS 36,37, and 38 - relied on visual observation, no 
sampling. 

See Table A1-18 in Appendix A1 of SAP. 

Sze Table A1-18 in Appendix A1 of SAP. 

See Table A1-18 in Appendix A1 of SAP. 

bllect data. See Table A1-18 in Appendix A1 of SAP. (Evaluation Area 6) SWMU locations reviewed on a case-by-case 
basis. 
SWMU imtions reviewed on a case-by-case 8 

9 

Mlect  data. See Table Al-I8 in Appendix A1 of S A P .  ~Zvd~tii,r~ Area 6) 

Zollect data for selected SWMUs. See Table A1-18 in Appendix A1 of SAP. 
:AOC 005) 
R Site 10 

basis. 
SWMU locations reviewed on a case-by-case 

3 W M U S  

R Site 10 Data 
kips 

(0 supplemental RI sampling. 

io supplemental RI sampling. R Site 12 
l W M U S  
R Site 12 10 supplemental RI sampling. 
JSTdASTs 

I 
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Table F-1 (continued)

Data

Gap No. Issue Comment c Data Available Data Recommendationd
Gap Navy

OTHER ISSUF_

54 Radiological/ Obtaina post-radiologicalremovalaction certificationof ClosureactivitiescontinuingunderanotherNavy AddressedunderanotherNavy program. No supplementalRI sampling.
Reuse unrestrictedpublicuse. program.

55 TPH insoil Further actionfor TPH in soil warrantedor not? Conclusionof draftRI Report (SulTech2005): IR Site Review existingTPH data and any additionalTPH No supplementalRI sampling.
5 doesnot meet WaterBoard criteriafor low-riskfuel data collectedto addressspecificdata gap areasor
siteclosure. The TPH risk evaluationresultsindicate SWMUsby comparing to WaterBoard ESL
that floatingproductandTPH fractionsof xylene insoil criteria. See DataGaps 025, 26, 32, 35, 39, and
andfloatingproduct and totalTPH and benzenein TableAI-18 in AppendixAI of SAP.
groundwaternearstormsewer drainsexceed
preliminaryremediationcriteria.

56 IR Site 10Data North of Building400 - TPH in soil Conclusionof draft RI Report (SulTech2005): Soil No additionaldata required. Review existingTPH data and anyadditionalTPH data collectedtoaddress specific
Gaps andgroundwater havenotbeen adequately data gap areas or SWMUsby comparingto WaterBoard ESL criteria.See Data

characterized.Additionalsamplingat IR Site 10is Gaps #25, 26, 32, 35, 39, and Table AI-18 in AppendixA1 of SAP. Any non-
beingconductedto supporta TPHremovalaction, commingledplumes willbe addressedunderanotherNavy program.

57 IR Site 12 IR Site 12stormwater lines (runningfromIR Site 12to Stormdrains from IR Site 12dischargeto Seaplane Nota data gap. IR Site 12 is nota source of No supplementalRI sampling.
Stormsewer the SeaplaneLagoon thru OutfallF) need tobe inspected Lagoonthru Outfall(3. OuffallG stormdrainswere contaminantsand it is unlikely that sedimentsin
lines and cleaned prior to theremediationof the Seaplane characterizedas "in poor condition"and "notcleanedin stormdrainscontaincontaminantsfrom IR Site 12

Lagoon sediments. 1997." that wouldenter SeaplaneLagoon. No data gap
exists.

References:

DeLong,D. 2006. MeetingofD.DeLongandS. Peck(Navy)withagencyandBEIrepresentativesduringsitewalk. April18.

ERM-West.1994. ParcelEvaluationPlans.NAS/NADEPAlameda,Califomia.(Prepared1994
through1995.)

InnovativeTechnologySolutions,Inc. 2002. FinalPCBRemovalSummaryReport,AlamedaPoint,Alameda,California.May.
InternationalTechnologyCorporation.2001. FinalEnvironmentalBaselineSurveyDataEvaluationSummaries,AlamedaPoint,Alameda,California.January.
. 2002a. FinalRemovalActionProjectPlans,IRSites4 and5 DNAPLandDissolvedSourceRemovalAction,AlamedaPoint,Alameda,CA. February8.
. 2002b. AmendmenttoFinalRemovalActionProjectPlans,IRSites4 and5 DNAPLandDissolvedSourceRemovalAction,regardinginstallationofwellpointsforDNAPLextractionatPlume5-1. May16.
IT. See IntemationalTechnologyCorporation.
ITSI. SeeInnovativeTechnologySolutions,Inc.
PRC. SeePRCEnvironmentalManagement,Inc.

PRCEnvironmentalManagement,Inc. 1995. DataSummaryReportBackgroundandTidalInfluenceStudiesandAdditionalWorkatSites4 and5, NavalAirStation.October.
. 1997.TidalInfluenceStudyLetterReport,NavalAirStationAlameda,California.June23.
Shaw.SeeShawEnvironmental,Inc.

ShawEnvironmental,Inc. 2003. FinalDNAPLRemovalActionProjectPlanAddendum,IR Site5, AlamedaPoint,Alameda,California.December17.
SullivanConsultingGroupandTetraTechEMInc. 2005. DraftRemedialInvestigationReport.July.
SuITech.SeeSullivanConsultingGroupandTetraTechEMInc.

TetraTechEMInc. 2002. DataSummaryReportSupplementalRemedialInvestigationDataGapSamplingforOperableUnits1 and2, AlamedaPoint,Alameda,California.July25.
TtEMI.SeeTetraTechEMInc.

Notes:

a draftversionof thistableprovidedduringmeetingsbetweenregulatoryagenciesandNavyheldonMay16andJune15,2006,to facilitatediscussionofdatagapsasidentifiedbytheregulatoryagenciesduringtheirreviewof theDraftRI Report
(SulTech2005)

b agencyconcurrencewiththeNavy'sproposedapproachtoaddresseachdatagap(byeithersamplingorbydemonstratingthatadequatedatawerealreadyavailable)wasreceivedduringtheJune15,2006,discussion
c summaryofagencycomments(SeeAttachmentF) anddatagapsidentifiedindraftRIReport(SulTech2005)
a SeeAppendixA1ofSAPforproposedfieldsamplingactivities

(
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Table F-1 (continued)

Acronyms/Abbreviations:

AOC- area ofconcernAST- abovegroundstoragetank
BGMP- basewidegroundwatermonitoringprogram
bgs- belowgroundsurface
CSM - conceptualsite model
DCA- dichloroethane
DCE - dichloroethene
DGS - (OU-t and OU-2) data gapsampling
DNAPL- densenonaqueous-phaseliquid
DTSC - Departmentof Toxic SubstancesControl
EBMUD- East Bay MunicipalUtilityDistrict
EBS- environmentalbaselinesurvey
ESL - environmentalscreeninglevel
ft - feet
FWBZ - firstwater-bearingzone
GAP - generatoraccumulationpoint
IWTP - industrialwastewatertreatmentplant
JP-5 -jet propulsionfuel number5
MCL - maximumcontaminantlevel

/J.o,/l_- microgramsper liter
mg/kg- milligramsper kilogram
NADEP- NavalAviation Depot
NAS- Naval AirStation
ND- notdetected(notreportedatconcentrationsabove detectionlimits)
NFA - no furtheraction
OU - operableunit
OWS - oil/waterseparator
PAH- polynucleararomatichydrocarbon
PCB- polychiodnatedbiphenyl

PCE - tetrachloroethenePEP - parcelevaluationplan
PRG - (U.S. EPA Region9) preliminaryramediationgoal
RAPP- removalaction projectplan
RCRA- ResourceConservationand RecoveryAct
RI- remedialinvestigation
SAP - samplingand analysisplan
SVOC - semivolatileorganiccompound
SWBZ - secondwater-bearingzone
SWMU - solidwaste managementunit
TBD - to be determined
TCA - tdchlomethene
TCE - trichloroethene
TPH - totalpetroleumhydrocarbons
TPH-d - totalpetroleumhydrocarbonsas diesel
TPH-g - totalpetroleumhydrocarbonsas gasoline
UCL- upperconfidencelimit
U.S. EPA - United States EnvironmentalProtectionAgency
UST - undergroundstoragetank
VOC - volatileorganiccompound

(
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RESPONSE TO COMMENTS ON

DRAFT WORK PLAN FOR SUPPLEMENTAL REMEDIAL INVESTIGATION
SAMPLING AT OPERABLE UNIT 2C

ALAMEDA POINT,ALAMEDA,CALIFORNIA
DATED SEPTEMBER 2006

CTO-0081

Comments from DTSC-GSU, 1112812006

GENERAL COMMENTS

GeneralCommentA.

The Draft Work Plan(DWP)providesextensiveinformationregardingthe proposedfieldeffort. However,the
DWP excludes someof the requiredworkplan elementsin accordancewith Guidancefor ConductingRemedial
Investigationsand FeasibilityStudies(RI/FS)under CERCLA(US EPA October 1988). The mainbody ofthe
DWP lackssufficientdetailto meet the requirementsset forthin the guidauce,particularlyin the scopeof the
proposed investigationandrationale. A generaldiscussionof the rationale,approach,and scopeof work should
be includedin the mainbodyof the DWP to providean understandingof the purposeof the investigationand the
typeof data to be collectedto meet the objectives.RI/FS guidancestatesthat, 'The scopeof the RI site
characterizationshouldbe doctuxientedin the workplan, withdetaileddescriptionsprovidedin the SAP.'" While
this informationis includedin detailin the SamplingandAnalysisPlan (SAP), the purposeof the SAP is to
provide a detaileddescriptionof fieldmethods,samplingprocedures,analyticalmethods,and quality
assurance/qualitycontrolrequ_;ments.

The DWP Section1.2- Scopeof Effortprovidesa thumbnail sketchof the proposedinvestigation;however,the
informationin this sectioninsufficientlyaddressesthe requiredelementsof the work plan. The scopeof effort
(RItasks)shouldbe presentedin termsof the ConceptualSiteModel (CSM), specifically:

• whatis alreadyknown aboutthe site
• the sitehistory,and
• perceiveddatagaps.

Althougha largenumber of samplesand fieldactivitiesare proposed,these arenot tied tothe specificevaluation
areas,data gaps,orSWMUs, or to the objectivesof the proposedsampling. As a result,the reviewerdoes not
understandhowthe proposeda_tivitieswill satisfythe data needs.

Recommendation

A new sectionthat brieflydescTibestherationale,approach, andscope of work proposedfor the OU-2C
supplementalRI samplingshouldbe addedto the main body of the DWP, following after Section3. This
sectionshouldbe organizedby studyareas (evaluationarea,data gaps, and SWMUs) and may cross-
referencethe SAP for greaterdetail, if necessary.

Responseto GeneralCommentA.

Work Plan Section1.2, Scopeof EfforLPages 1-2and 1-3.

The requestedinformationis providedin the SAP andAppendix AI ratherthan the Work Plan in accordance
withguidanceprovidedby ourNavyQualityAssuranceOfficer (QAO). The existingSection1.2, Scopeof
Effort,was revisedto includea briefsummaryof the informationprovided in Appendix A1 for the natureof the
data gap(s)for eachstudyareaor groupof studyareas (e.g., SWMUs),and whichof the proposed fieldactivities
apply to each studyarea.
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General Comment B.

The SAP consistsof the Field SamplingPlan and QualityAssuranceProjectPlan (QAPP). The SAP guides the
investigationand fieldprogramand is usedby the projectteam that executesthe work. The SAP also facilitates
regulatoryoversightto ensurepl_atectionof humanhealthand the environment. However,throughoutthe SAP,
inconsistentor insufficientdetailsare providedfor fieldmethods,procedures,andrationale. In addition,the data
qualityobjectives(DQOs) for all sixevaluationareas andother data gap areasare developedand presentedon a
singletable,even though thereare distinctdifferencesamongthe variousareas with respectto the mediaof
concern,objectives,and limitsof investigation.As a result,the decisionrolesare oversimplified.Becauseof the
lack of rigorousdetail providedin the SAP,particularlywith respectto fieldproceduresand decisionrules,
DTSC doesnot fully concurwith the proposedactivities.

Recommendation

A rigorousandsystematicpresentationof field samplingmethods, procedures,and rationaleshouldbe
provided in the SAP. In addition,due to the distinctdifferencesand complexitiesof each evaluationarea,
DQOs within the table shouldbe evaluated foreach of the studyareas,and modified asappropriate.

Responseto GeneralComment B.

AttachmentA, SAP, Tables1-6 through 1-8.

The SAP wasrevisedas describedin responseto specificcommentsby DTSC,EPA, andthe Water Board. The
DQO tableswere revisedas followsto provideadditionalclarityand detail:

1) ExistingTable 1-6wasdividedintotwo tables;onefor groundwaterand one forEvaluationAreas2
through6. Data Gap Btdldingswereincludedin the DQO tablefor SWMUs.

2) Step 7 of the DQO table:forEvaluationAreas2 through6 includesspecificsfor each evaluationarea.

3) ExistingTable 1-8for SWMUs also incorporatesData Gap Buildings,andStep 7 includesspecificsfor
groups of studyareas with the same samplingprotocol.

GeneralComment C.

The DWP identifies6 evaluationareas, 12data gap areas,and22 solid wastemanagementunits (SWMUs)as
uniquestudyareasat OU-2C. AppendixAI - Study Areas at OU-2Cdescribeseach studyareaand provides
area-specificproblemstatementsand optimizedsamplingdesigns. The discussionin Appendix A1, however,
describesonly thoseSWMUs that are physicallylocatedwithinthe boundariesof the evaluationareas. A
separatesectionto discuss the SWMUs whichare not physicallylocatedwithinthe boundariesof an evaluation
area is presentedat the end of Appendix A1. The inclusionof SWMUs withinevaluationareadiscussions
producesa disjointedpresentationand shouldbe revised.

Recommendation

The discussion for each SWMU should be expanded within the individual evaluation area, to
match the level of detail provided at the end of Appendix A1. Additionally, SWMUs described in
each evaluation area should 'alsobe listed in Section A1.9 with a reference to the appropriate
section earlier in the text.

Responseto General Comment C.

Apl_ndixA1, SectionsAl.9.1 andA1.9.2. Most orall of thekindof informationprovidedforthe eight
SWMUscoveredby SectionAI.9 is alreadyincludedfor the other 14 SWMUs in the sections(A1.3 through
AI.6) that covereachof the individualevaluationsareas. To provide forease of comparison,new subsections
wereaddedto A1.9 for eachof the 14SWMUs includedin EvaluationAreas3 through 6. SectionA1.9, page
A1-76,willalsobe revisedto deletethe lastsentenceof the thirdparagraphbeginning'q'his sectionaddresses

• " " S ')the remainingeightSWMU ...
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AppendixA1,SectionsA1.3.1,A1.4.1,A1.5.1,and A1.6.1. Textwas addedthat directsthe reader to Section
A1.9 for additionalinformationon SWMUs.

GeneralCommentD.

Theterms"screeningcriteria","regulatorycriteria","comparisoncriteria","AlamedaPointscreeningcriteria",
and "AlamedaPointbackgroundcriteria"areusedin thedocumentbutarenotdefined.AlthoughtheDQOtables
includea listingof thetypesofsc,xeeningcriteria,the specificvaluesarenotprovided.The referencedSAPandSAP
AppendixA1 tableslistvarious,%'reeningcriteriaforsoilandgroundwaterbutthe specificproposedvaluesfor the
supplementalRI arenot identified.The specificvaluesshouldbe identified,particularlywhentherearemultiple
criterialistedfor the sameanal_',. Also,proposedscreeningcriteriaforsoilgasare notreferencedin theDQO
tablesand arenotlistedon tablesin the SAP.

Recommendation

The terminologyfor screeningcriteria shouldbedefinedin themain body of the DWP and in the SAP.
The screeningcriteriaproposedfor soil, soil gas,and groundwater shouldbe identified andlistedby
analyte in tablesin themain body of theDWP; alternativelythe DWP could referencetheappropriate
tables in theSAP. DTSC suggeststhata singletable be provided for each mediumof concern (soil,soil
gas, andgroundwater). The tables shouldlistall potentiallyapplicablescreeningcriteriaand should
identify proposed valuesfor the supplementalRI.

Responseto General Comment D.

TheWork Plan was revisedto define terminologyand to use "screeningcriteria"only whenreferringto Water
BoardESLs,CHH Ls, orthe AlamedaPoint PAH screeningcriterion. In allother instances,the term
"'comparisoncriteria"was used. [Notethat italicizedtext, whichwas copiedfrom the draftRI (SulTech2005),
willnot be revised.]

AttachmentA, SAP AppendixAI, Table AI-1 was revisedto include allregulatorycriteriaused as comparison
criteriafornatureand extentevaluationof organicanalytes(excludingTPH) in soiland groundwater. Table
A1-2 wasrevisedto includeallregulatorycriteriaandAlamedaPoint backgroundvaluesused as comparison
criteriafor natureand extentevaluationof inorganicanalytesin soiland groundwater. Footnoteshave been
added to TablesAI-1 and A1-2 to clearlyindicatewhichcriteriawill be used fornature and extentcomparison.
SAP Table 2-2hasbeenrevised to list only oneregulatorycriterionforeach of the following: soil (residential
PRGs),groundwater(federalor CaliforniaMCLs, whicheveris lower),surfacewater ecologicalreceptors(CTR
CCCs), and surfacewaterhuman-healthconsumptionof organisms(NRWQC). QAPPWorksheet15has been
revisedto includethe lowestregulatorycriterionfor each analytesas the ProjectActionLimit forevaluationof
ProjectQuantitationLimitsand ]MethodReportingLimits. Soil gasdata willbe usedfor input to risk assessment
calculationsonly;thereforecomparisoncriteriafornature and extentevaluationare not applicable. Use of ESL
andCHHSLsfor soilgas is describedin the RAWP.

General Comment E.

The DWP statesthat metalsin soil are comparedto AlamedaPointbackgroundonly if theirconcentrationsare
abovepreliminaryremediationgoals (PRGs). A metal concentrationis onlyconsideredan exceedenceif it is
greaterthanboth the residentialPRG and the backgroundthresholdconcentration(95_ percentileof theAlameda
Pointbackgrounddata set). This typeof comparativeanalysisfor the work plan andsupplementalRI is
inappropriate.Comparisonsto PRGs willnot provide sufficientinformationto determinewhether a site-specific
releasehasoccurred. Comparisonto the backgroundthresholdvalueis required.

Recommendation

All metals found in soil should be compared to the 95 th percentile of the appropriate
Alameda Point Background data set to determine whether or not a site-specific release has
occurred and if so, whether the release has been adequately characterized
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Responseto GeneralCommentE.

AttachmentA, SAP, AppendixA1 Foreword,PageAl-iv.

In the RI report,all sampleswith metalsconcentrationsexceedingthe AlamedaPoint"pink" backgrounddata set
95_ percentileconcentrationswillbe evaluatedto determinewhethera releasehas occurred.

Please notethat the sectionof the Forewordto AppendixA1 rifled"ScreeningCriteria"(riflerevisedto
"ComparisonCriteria'3was revisedand text was addedto clarifythat the evaluationis designedto provide a list
of COPCsfor developingthe WorkPlan. The RI report willincludea more detailedevaluation,includingthe
routinestatisticalcomparisonbetweenthe Alameda Point"pink" backgrounddata setandthe site-specificdata
seL

GeneralComment F.

The DQOs specifythatchemicalswill be comparedto screeningcriteriato determinewhethercharacterizationof
the natureand extentof contaminationis complete. However,comparisonsto screeningcriteriafor soil (suchas
PRGs) is not sufficientto determinewhetherpotentialimpactsto groundwaterhaveoccurredand/or are ongoing.
As a result,the needfor additionalgroundwatersamplingmaybe overlooked. If the analyticalresultsfor soil
samples indicatethat a releaseof VOCs, metals,or other constituentshasoccurredthat may have impactedor
continueto impactgroundwater,additionalgroundwatersamplingmaybe required.

Recommendation

Contaminantconcentrationsin soilshould be evaluatedto determinewhether groundwaterimpactsmay
have occurredand to assess the need for furthergroundwater sampling. A decisionrule should be added
to the DQOs that identifies the steps to be taken if a release is discovered in soil that indicates

groundwater may be impacted. This is particularly important for areas that do not have historical
groundwaterdataand are not proposed for groundwatersamplingas part of the supplementalRI.

Response to GeneralComment F.

AttachmentA, SAP,AppendixA1, FigureAI-18, andSectionA1.7.3

Most proposedsoilsamplinglocationsarewithinareasboundedby existingorplannedmonitoringwellsandthe
natureof contaminantsingronndwaterhasbeencharacterized.However,to providefor areasin whichlittle
previousgroundwatersamplingandanalysiswasconducted,an additionalDecisionLogicwasadded (newFigure
AI-18). In addition,AppendixA1, SectionA1.7.3wasrevisedto includediscretegroundwatersamplingfor the
DataGap Buildingsareain the northwesternportionof IR Site5 (Buildings43,44, 102,and505)wherelimited
groundwatersamplingandanalysiswasconductedduringpreviousstudies. Additionally, a figure entitled
Decision Logic for SWMU Step-Out Groundwater Sampling (Figure A1-20) has been added to SAP
Appendix A-1 to provide for step-out discrete groundwater sampling for SWMUs outside the area of
known groundwater contamination. SWMU step-out groundwater sampling will be conducted if results of
discrete groundwatersamplingare above comparison criteriaand arenot consistent with the known nature
and extent of contamination. The new decision logic defaults to the decision logic for installationof
monitoring wells if step-out samples arealso above comparison criteria. The following definition is
included on FiguresAl-18 and A1-20:

"Any analytepresent at a concentrationexceeding comparison criteriaand collected from a locationwhere
there areno othergroundwatersampling results for this analyte within 50 feet is defined as not consistent."
General CommentG.

TheDQOs_able 1-6)statethatthetopof the BaySedimentUnit(BSU)is approximately35 feetbelowground
surface(bgs). However,lithologiclogsfromthe draftRI reportandcross-sectionsinthe DWP indicatethatthetop
ofthe BSU isroughly15feetbgs. Therelationshipbetweenthe artificialfill,BSU, andMerrittSand hasnotbeen
thoroughlyevaluatedinthisworkplan(seeGSUSpecificComment25). As such,the terms"upper" firstwater-
bearingzone(FWBZ)and"lower"FWBZ shouldnotbe used in the DWP. Whileit isposs_le that theFWBZ
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containshorizonswithinitthatnmybe furtherdefined,the hydrostratigraphyat
OU-2Chasnot yetbeenevahated to the levelthat isrequiredto definesuchzones.

Recommendation

The terminologyin the DWP shouldbe revisedfor theFWBZ intervalsproposedfor investigation.One
approachmightbe to refer to the "upper"and "lower"FWBZ as targetsamplingdepth-intervals,such as
"shallow"and "deeper.'" The hydrostratigraphymaybe furtherrefinedduring the data evaluationphaseof the
supplementalRI based on interpretationof the new datacombinedwith existingdata. If intervalswithinthe
FWBZ needto be furtherdefined,recommendationsfor terminologycan be madein the supplementalRI report.

Responseto GeneralCommentG.

A globalrevision wasmade to use the terms"shallower"and "deeper"to describethe targetsamplingintervalsin
the FWBZ.

GeneralComment H.

Severalerrorsand inconsistencieswerenotedthroughoutthe document. Be advisedthat the italicizedtext
informationthat was extractedfrom the draftRI reportmaycontain sucherrorsand inconsistencies.

Responseto General CommentH.

Withthe exceptionof the italic_xt text,errorsandinconsistenciesidentifiedduringreviewofthe draftdocument
werereviewedandrevised,as appropriate.Asnotedfor the italicizedtext,whichwasextractedfromthe draftRI
report(SulTech2005)to providepreviouslypreparedstunmadesof sitedescriptionandbackgroundinformation
andbriefdescriptionsof thepurposeandscopeof investigationspreviouslyperformedatOU-2Cpendingnew data
to be collected during the Supplemental ILl sampling, in general, no independent verification was or will be made of

the accuracyofthis information.Onlyerrorsor inconsistenciesthat werediscoveredwhendevelopingfield
activitieswererevisedor correctedin the text. Forexample,seenoteon WorkPlanpage2-14whereanerrorin text
fromthe draftRI (SulTech2005)thatrefersto "OuffallF" wascorrected.

SPECIFIC COMMENTS

SpecificComment 1.

Section 1 - Introduction. A map shouldbe addedthatidentifiesthe studyareas,suchas evaluationareas,data
gapsandSWMUs. Also, soilgas shouldbe addedas a mediaof concernforEvaluationArea 1 in thissectionand
elsewherein the DWP.

During the January 20, 2007, conference call, Mr. Peter Russell requested that reference to DTSC
guidance concerning depth to groundwater and soil gas sampling be removed from the RTCs.

Responseto SpecificComment 1.

WorkPlan, Figure 1-3.

A new Figure 1-3 was addedto show the studyareas. Existing Figure I-3 wasrenumberedas Figure 1-4.

WorkPlan Section 1.2.

Soil gas will not be addedas a mediumof concernfor EvaluationArea 1. Subslabsoil gas dataarebeing
collected foruse in modelingfor indoorriskassessmentcalculationsand evaluation. These data areused
to evaluatethe indoorairriskpathwayto hypotheticalfutureoccupants of Building 5 from possible
exposureto VOCs emanatingfrom groundwater.See responseto EPA GeneralComment1 for revised
text for SAPAppendixA1, SectionA1.1.3.4- SubslabSoilGasSampling. Note thatno referencetoDTSC
guidanceconcerningdepthto gaxmndwaterandsoilgas samplinghas beenincludedin the revisedtext.
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However, in five areason the outskirtsof the groundwaterplume, additionalproposedsubslabsoil
gas samples(OU2CSG001 tlu'ough OU2CSG005)paired with plannedshallowdiscretegroundwater
samplelocations (SUSTSB01,.SOWS10SB01, DG043SB01, SM08SB01, and DG034SB01) will be added
to the sampling plan for selectedbuildingswithin the site (forexample,Building6/SWMU UST(R)-02,
Building 10/SWMU OWS 010, Building43, Building400/SWMU M-08, and Buildings341500)to
clarify the relationship between VOCs in groundwater and VOCs in soil gas.

SpecificComment2.

Section 1.1 - Project Purpose. Statethatan additionalprojectpurposeis to evaluatethe tidal influence
betweenSeaplaneLagoon (locatedsouthofOU-2C) and OU-2C

Section 1.2 - Scope of Effort. Add a new sectionto the mainbodyof the DWP that providesa general
descriptionof the rationale,approach,and scopeof work foreach studyarea (seeGeneralCommentA). For
example,the text statesthat up to eightpiezometerswillbe installedfor aquifertestingbut does not clarifywhy
aquifertestingis needed. Thepurposeof the aquifertesting willdeterminewhat typeof aquifertestingshould be
performed(i.e., slug test,step-&awdowntest,constant-ratepumptest). Withoutan understandingof the basis
andrationalefor the scopeof workand generaldescriptionof samplinglocations(i.e., studyareas), the
usefulnessof the informationprovidedin thissectionis limited.

Responseto SpecificComment 2.

WorkPlan,Section 1.1, Page 1-2,firstparagraph: The followingphrasewasaddedto the penultimatesentence:

"...to assess...tidal influencebetweenSeaplaneLagoon and OU-2C."

WorkPlan, Section 1.2.

As describedin responseto GeneralCommentA, Section 1.2was revisedto includea brief summaryof the
informationprovidedin AppendixAI for the nature of the data gap(s) fore_achstudyarea or group of studyareas
(e.g.,SWMUs),and whichof the proposedfield activitiesapply to each studyarea.

For example,the purposeof the piezometers(three locationsto characterizegroundwaterflow directionwest of
OU-2Cand five locationsto characterizetidal influencesouthof OU-2C)was added to the text.

SpecificComment 3.

Section 2.5 - ConceptualSiteModel The lithologiesprovidedon the CSM for OU-2C shouldbe verifiedand
corrected,as appropriate. For example,the "BaySediments"are listedas "siltyclay"on the CSM forIR Site 5.
Althoughthe BSU is consistentlyencounteredbeneath OU-2C as indicatedby a color change in the soil, the
lithologyof thisunit hasbeen demonstratedto be variable. Accordingto the lithologiclogs provided in the draft
RI Report(SulTech2005)and on the cross sectionsin the DWP, bay sedimentscan includelayers of sand,silty
sand,sandysilt,silt, clayeysand,clayeysilt,and siltyclay. Also, the solventgroundwaterplume (includingfree
phaseand dissolvedphase solvents)atIR Site 5 hasmigratedto depths withinthe BSU, and possiblydeeper,but
this is not illustratedon the CSM. Thus, the CSM shouldbe revised to correctlyreflectlithologyand the extent
of the solventgroundwaterplume.

Responseto SpecificComment3.

WorkPlan,Figures2-4 through?.-6.

The CSMFigures2-4, 2-5, and2-6 wererevisedas follows:

• Allthreefigures wererevised to indicatethat the BSU consistsof variablelithologiesthat may include
layersof sand,siltysand, sandysilt, silt,clayeysand, clayeysilt,and siltyclay.

• Figure2-4ORSite 5) was revisedto indicatethe horizontalextent of the dissolved-phaseVOC plume.
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• Figure2-40R Site 5) was revised to indicatethe verticalextentof DNAPLinto the BSU beneath the
platingshopareaand beneath the suspectedsolventtankarea.

SpecificComment 4.

Section2.5.1- PotentialSoil Contamination.Thefollowingcommentspel_ainto thissection:

• Definethe followingterms used in this sectionand elsewherein theDWP:Alameda Pointscreening
criteria,screeningcriteria,and Alameda Pointbackgroundlevels(see,GeneralCommentD).

• The statement,"...little or no contaminationof soilat OU-2Chas beenfoundduringprevious
investigations..." is misleading.Previousinvestigationshaveconfirmedsoilcontaminationby VOCs,
metals,and cyanidebeneath Building5, and a soil removalactionforcadmiumwasrequired. The Navy
shouldrevisethis statementto reflectthe presenceof soilcontaminant,,;detectedbeneathBuilding5.

• For the bulleteddiscussionon page 2-26, the generalstudyareas(suchasevaluationareas,data gaps,and
SWMUs)shouldbe listedwithineach buUeteditem. If a map is provided,as suggestedin Specific
Comment 1,it should containthe featuresthat arecalled outin this discussion,such as industrialwastewater
sewer lines,foundry,AircraftMaintenanceLine,batteryacid shop, etc.

• The batteryacid shopdoesn't seemto belongin the category"AircraftMaintenanceLine."

• The phrase"and groundwater"shouldbe removedfromthe third item listedunder the thirdbulleton page
2-26.

• Duringthe January30,200"7,conferencecall,DTSCrequestedthat pages2-25 and 2-26be reviewedand
revisedas necessaryto ensureuse of thecorrectterm regarding"comparisoncriteria".

Responseto SpecificComment 4.

WorkPlan,Sections2.5.1,Page:2-25 and2-26.

First CommentBullet - As discussedin the responseto GeneralCommentD, a globalrevisionwas madeto limit
the use ofthe term"screeningcriteria". In Section2.5.1,new text wasadded and the sentencebeginning"Very
few..." wasrevisedas follows:

"To identifyan initiallistof the chemicalsof interestin soil to be addressedby this WorkPlan (i.e.,chemicals
presentat levelsthat mayrepresenta risk to humanhealthandthe environment),chemicalconcentrations
werecomparedto regulatorycriteriaand AlamedaPoint specificcomparisoncriteria. Regulatorycomparison
criteriaused includedresidentialsoilpreliminaryremedialgoals (PRGs)with the followingexceptions.

• WaterBoardenviromnentalscreeninglevels(ESLs)were usedfor totalpetroleumhydrocarbons
O'PH).

• TheAlamedaPointbenzo(a)pyreneequivalentscreeningcriterion(620 _tg/kg)was used for
polynucleararomatic:hydrocarbons(PAHs).

• TheAlamedaPoint "pink" backgrounddata set 95_ percentileconcentrationswere used forselected
metalsforwhichthe PRG valueis greaterthan the 95_ percentileconcentration.

For the morethan 1,000soil ,samplespreviouslycollectedand analyzedfrom OU-2C only the following
chemicalswere reportedat concentrationsexceedingthecomparisoncriteria:"

SecondCommentBullet- In Section2.5.1,Page 2-25, the sentencebeginning"Althoughlittle..." was revised
as follows:

"Otherthanin areasexcavatedto mitigatemetalsor TPH contamination,chemicalsexceedingcomparison
criteriahavebeendetectedin very few soilsamples(chlorinatedVOCs .-12 of 333, benzene3 of 403, PAils -
5 of 612, PCBs- 1of 86,metals27 of 291). However,data gapsremain concerningsomechemicalsand
potentialsourceareas,includingthe following:"
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Third CommentBullet - Text hasbeen addedto listthe studyarea. Featurescalled outin text havebeen
includedin newFigure 1-3.

Fourth CommentBullet- In Section2.5.1,Page 2-26, the text wasrevised to read "AircraftMaintenanceLine
and adjoiningshoparea".

Fifth CommentBullet- In Section2.5.1,Page 2-26, "and groundwater"was deletedfrom the text.

SixthComment Bullet- Pages2-25 and 2-26 werereviewedto ensureuse of the correctterm regarding
"comparisoncriteria."

SpecificComment5.

Section 2.5.2- GroundwaterContamination.Thefollowingcommentspertainto thissection:

• The locationsof roadwaysdiscussedin this sectionshouldbedepictedon a map,since the extentof
groundwatercontaminationis discussedby usingtheroadwaysas landmarks.

The firstparagraphstatesthat"Few, if any,chemicalshave beenreportedatconcentrationsabovescreening
criteriain groundwateratIR Site5 eastofLexingtonAvenue,atIR Site 10southof WestTowerAvenue,and at
IRSite 12." Thephrase,"few, ifany"is ambiguousand impartslittle,if any, information.The Navyshould
clearlystateifchemicalshavebeenreportedabovescreeningcriteriain groundwatersamplesfromthese areas,
andwhat screeningcriteriawereusedforthis evaluation.

• TheDWP statesthat "arsenicis naturallyoccurringand its presenceis attributedtobackgroundconditionsat
OU-2C." The Navyshoulddiscussthe otherninemetalsdetectedin groundwateratconcentrations
exceedingscreeningcriteria,indicatewhichare attributedto background,and statewhatscreeningcriteria
were usedfor thisevaluation.

• A map shouldbe providedthat showsthe boundariesof the four dense non-aqueousphaseliquid (DNAPL)
plumes (Plumes5-1 through5-4) discussedon page 2-28.

• We are unawareof the presenceof aformer solventtank locatedin the vicinityof Plume 5-1and wellM05-
07. Where did the Navyfind this informationand whereis the tanklocated? The sourceof Plume5-1 may
be the stormsewer lines that passthroughthis area.

The lastbullet of thissectiondiscussessoilgas, not groundwater. A separatesectionshouldbe added to discuss
the potentialfor soilgascontaminationand migrationto indoorair, as wellas previoussoilgas resultsfrom
OU-2C.

Responseto SpecificComment5.

WorkPlan,Section2.5.2,Pages2-27 through2-29.

FirstCommentBullet- New Figure1-3(added in responseto SpecificComment1)includesnamesof roads.

SecondCommentBullet- In Section2.5.2,Page2-27, a paragraphwasaddedthatsummarizesthe numberof
chemicalsreportedatconcentraticmsabovecomparisoncriteriaoutsideof EvaluationArea1 in a similarmanner
to thatprovidedforsoilsamplesinSection2.5.I, firstparagraph.

ThirdCommentBullet- InSecti_m2.5.2,Page2-27, firstparagraph,the followingsentencewasaddedat the
endof the paragraph:

'_I'heRIreportwilladdressallmetalsreportedin groundwaterand will identifywhich metalsmay representa
release."

FourthCommentBullet- Thelocationsof the Plumes5-1 through5-4 were addedtonewFigure1-3 (original
Figure1-3wasrenumberedasFigure1-4).

FifthCommentBullet- The draftOU-2RIreport(TtEMI1999a)identifiedthis possibletankand showedthe
locationon a figure.Ifadditionalinformationdocumentinga possible solventtankcan be located,itwillbe
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includedin the RI report. An evaluation to assess whether there is a relationship between stormdrains
and solvent plumes will be included in the RI report, The TtEMI(1999a)referencehasbeen addedto the
Work Plan and cited in Section2.5.2,wherethe possiblesolventtank is firstmentioned.

Sixth CommentBullet- Pleasereferto responseto SpecificComment1 explainingthat soilgas is not a medium
of concem being addressedunder thisWorkPlan. In Section2.5.2,Page 2.-29,the last bulletwasrevisedas
follows:

• "the impactof VOCs in groundwateron the indoorairriskpathwayforBuilding5 as representedby
concentrationsof VOCs in subslabsoilgas (soilgas datato be used in theJohnsonand Ettingermodel)"

AttachmentA, SamplingandAnalysisPlan (SAP)

SpecificComment6.

AttachmentA, SAP Section1.:2- ProblemDefinition/Background.Clarifywhy EvaluationArea4 is
specifiedas the AircraftMainter,umceLine ratherthan the northernportionof Building5 as identifiedelsewhere
in the DWP.

Response to SpecificComment6.

AttachmentA, SAP, Section 1.2, Page A1-2; WorkPlan, Section 1, Page 1-1;SAP AppendixAl-i.

The WorkPlan was revisedto consistentlyreferto EvaluationArea4 as the "AircraftMaintenanceLine
andadjoiningshoparea."

SpecificComment 7.

Attachment A, SAP Section 1.2.1 - Purpose and Objectives. As stated elsewhere in the DWP, another

purposeis to evaluatethe tidal influencebetweenthe SeaplaneLagoon andOU-2C.

Response to SpecificComment7.

AttachmentA, SAP Section1.2.1,Page A1-3. A fourthbullet was addedas follows:

"Evaluatetidal influencebetweenSeaplaneLagoon (locatedsouthof OU-2C)and OU-2C"

SpecificComment8.

AttachmentA, SAP Section1.2.3- OU-2C Description. The discussionin thissectionidentifiesspecific
buildingnumbers,streetnames,and otherfeaturesthatare not shownon the referencedfigure(Figure 1-2). A
figure shouldbe added to illustratethe identifiedfeatures.

Response to SpecificComment 8.

A new Figure 1-3was addedto the Work Plan, whichshows locationsof featurescited in Section 1.2.3.
Originalwork planFigure 1-3was renumberedas Figure 1-4. Text has beenadded to SAP Section 1.2.3to refer
the reader to the work planfigure.

Specitic Comment 9.

Attachment A, SAP Section 13 - Project/Task Description. The followingcommentspertainto this section:

• All wells,notjust the newlyinstalledwells,shouldbe sampledfor the fullsuiteof VOCs andmetalsduringthe
supplementalRI so thatthe datainterpretationspresentedon mapsin the supplementalRI reportrepresenta
singlesamplingevent.

• Thespecificgeotechnicalanalysesthat willbe performedon soilsamplesshouldbe clearlystated;the report
shouldalso indicatehowthe resultswillbe used.

• Thefourthbullet(Aquifertesdng)statesthat aquifertestingwillbe performedatall newand existing
monitoringwells. Whattypeof aquifertestingis proposed? Whatwillthe Navydo with theresultsofthe
aquifertest? Pleaseconfirmthatthe Navy's intentis to conductaquifertestsat allwells,both existingwellsand
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new wells. The answerstothesequestionsshouldbe includedin thedraftfinalWorkplantext,notjust in
'_._aponseto comments."

The filchbullet(Dataevaluation)shouldincludea statementthatdatafromthe investigationwillalsobe usedto
evaluatehydrauliccharacteristicsof the aquiferfrom theresultsofthe aquifertesting.

Responseto SpecificComment 9.

AttachmentA, SAP, Section1.3;;SAPTable1-2,SAPAppendixA1, SectionA1.1.3.3,Page A1-30.

FirstCommentBullet-SAP Table 1-2wasrevised to provide forsamplingexistingwells for the full suiteof
VOCs and metals. Specifically,VOC analysiswasaddedforwells M05-01,M05-02,M05-03,M05-05,
M05-06,M05-09,D05-01, 1305-03,I305-04,1305-05,P-5-1-MW4S,P-5-I-MW4I, and P-5-1-MW4D.
Analysesfor 1,4-dioxane,metal,;,hexavalentchromium,and cyanidewere alreadyincludedfor these existing
wells. Additionally,SAP Appendix SectionA1.1.3.3,PageAI-30, wasrevised to provide for samplingboth
new andexistingwellsduring the SupplementalRI field activities.

SecondCommentBullet- The rationaleand listof analysesforgeotechnicalsamples axeprovidedin DQO Table
1-6, andthe test methods are providedin QAPPWorksheet19.

Third CommentBullet- In SAP'Section1.3,Page A1-9, the bullet on aquifertestingwas revisedto clarifythat
piezometersand selectedwellswill be usedfor the 25-hourgroundwater-elevationstudyand that slug testswill
be performedon all newlyinstalledmonitoringwells. A list of the monitoringwellsto be used in the 25-hour
groundwater-elevationstudywas includedin SAP Section2.2.4.1,Page A2-12.

Fourth CommentBullet- In SAP Section1.3, Page A1-9,the last sentenceof thebullet on dataevaluationwas
revisedas follows:

"A 25-hourgroundwaterelevationstudywillbe conductedto assessthe directionof groundwaterflow atthe
westernmarginof OU-2C and to assess tidal influencebetweenOU-2C and SeaplaneLagoon (located southof
OU-2C). The 25-hourdurationprovidesdata for the calculationof mean dailywater levelusing the Serfes
method(Serfes 1991). Slug testingwillbe conductedto determinethe hydrologiccharacteristicsof the saturated
zoneat the locationsof newlyinstalledmonitoringwells."

SpecificComment 10.

AttachmentA,SAP Section1.4 -Quality ObjectivesandCriteria.Table 1-6doesnot includeDQOsfor
subslabsoilgas sampling.SubslabsoilgassamplingDQOsshouldbe addedto the table.

Step4 ofthe DQOsonTable 1-6statesthatthelateralboundariesfor the supplementalRI anddatagapareaswill
includegroundwaterwithinOU-2Cas definedbyEvaluationArea 1. However,theselimitsdo not encompass
groundwaterat EvaluationArea2, whichshouldalsobe included.

Previously,DTSCsuggestedin informale-mailcotreslxmdencewiththe Navythat DQOtablesbe providedfor
eachof theevaluationareasseparatelybecausethe
problemstatements,mediaofconcern,studyboundaries,and possiblydecisionroles
are differentformostareas. WhileDTSC haswithdrawnthatrequest,dueto the overlylargetablesthat wouldbe
generated,weurgetheNavyto takecareto assesseachEvaluationArea carefullyand ensurethatthe informationfor
eachareais area-specific.

Responseto SpecificComment:10.

AttachmentA,SAP, Section1.4;Table1-6.

Table 1-6was revisedtoincludean additionalparagraphunderStep 3 to listsubslabsoil gassamplingresultsas
aninputtoriskassessmentcalculationandmodeling,and an additionalparagraphunderStep7 to listsubslab
soilgas samplingforVOCsusingU.S. EPAMethodTO-15.

Table 1-6Step4 is correctas stat_xi.As shownon AppendixA1 FigureA1-2, the EvaluationArea 1boundary
(greenoutline)includesEvaluationArea2 as wellas EvaluationAreas3 through6.
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TheDQOtableswererevisedtoprovideadditionalclarityanddetailasdescribedinresponsetoGeneral
CommentB. The DQOs were expandedto includespecificsfor eachevaluationarea.

Spedfic Comment U.

Attachment A, SAP Section 2..1.1- Hollow-Stern-AugerDrilling. Thefollowingcommentspertainto
informationpresentedin this sec,_ion:

• It isunclearwhetherlithologicloggingwillbe performedin accordancewith StandardOperatingProcedure
(SOP)3, BorehoteLogging,asspecifiedfordirect-pushdrillingin thefollowingsection.

• This sectiondoesnot statewhethersoilsamplescollectedfromhollow-stemangerboringswillbe submittedfor
geotechnicalanalysis.Also, soilsamplecollectionandhandlingmethodsare notincluded,norare the
appropriatesection(s)of the SAPreferenced,whichprovidesthis information.Finally,thissectionshouldstate
whethersoilsampleswillbe collectedforchemicalanalysesfromhollow-stem-augerborings.

• The Navyshouldclarifyon pageA2-2that onlyboreholesthat are notcompletedasmonitoringwellswillbe
backfilled.Also, the SAP shouldclearlystatethatthe boreholeabandonmentrequirementsofthe Alameda
CountyPublicAgencywillbe followed,in additionto Departmentof WaterResourcesBulletin74-90and
SOP-13

Responseto SpecificComment11.

AttachmentA,SAP Section2.1.11.

FirstCommentBullet- Section2.1.1,PageA2-1,wasrevisedto referto direct-pushsoilsamplingproceduresfor
collectionof soilsamplesfor lithologicloggingandgeotechnicalanalysis;andto includereferenceto SOP 3 for
boreholelogging.

SecondCommentBullet- Section2.1.1,PageA2-1,wasrevisedto referto lithologicloggingandgeotechnical
analysisonly. The lastsentenceof thefirstparagraphwasrevisedto referto geotechnicalmethodspresentedin
QAPPWorksheet19. Thelastsentenceofthe secondparagraphwasrevisedto referto geotechnicalanalysis.The
firstsentenceof Section2.1.1wasrevisedasfollows:

"A hollow-stemangerrig willbe usedto drillboringsfor wellinstallation.The hollow-stemaugermethodusesa
truck-mounteddrillingrigequippedwith hollow-stem,continuous-flightaugers. Soil samplesfor lithologic
loggingandgeotechnicalanalysiswillbe collectedusingcontinuousdirect-pushsoilsamplingthroughthe
hollow-stemangerflightsand in advanceofthe angercutterheadto avoidsampledisruption. Soil samplesfor
geotechnicalanalysiswillbe collectedfromwellboringsusinga split-barrelsamplerlinedwith stainlesssteelor
acetate sleeves."

ThirdCommentBullet- Thelasttwo paragraphsofSection2.1.1,PageA2-2,weredeleted. In Section2.1.2
Direct-PushDrilling,Page,A2-3,referenceto theboreholeabandonmentrequirementsofthe AlamedaCounty
PublicAgencywas included,in additionto DeparmaentofWaterResourcesBulletin74-90andSOP-13.

SpecificComment 12.

AttachmentA, SAP Section2.11.2-Direct-PushDrilling. Does SOP 13,Destructionof Boreholes and Wells,
alsoapplyto thedestructionof direct-pushboreholes? Thisshouldbe clearlystatedin thissection.

Also, accordingtothe informationin Table1-3,manyof the directpushboreholeswillbe drilledto a depthof 30
feetbgs. TheNavyshouldclarif),in the lastbulletof thissectionthattheexpectedsamplingdepthis generally
upto30 feetbgs,not20 feetbgsas stated.

Responseto SpecificComment 12.

AttachmentA, SAP Section2.1.'2,PageA2-3, textwas revisedtoincludereferenceto SOP 13and tothe
requirementsof theAlamedaCountyPublicAgency.

In SAP Section2.1.2,Page A2-3, the last bulletwas revisedto state depthsof 30 feet bgs.
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SpecificComment13.

AttachmentA, SAP Section2.1.3 - PiezometerInstallation. TheNavy shouldprovideadditionaldetails
regardingpiezometerinstallationincludingconstructionmethods,constructiondetails,andconstruction
materials.Includethe rationaleforproposedconstructiondetails(i.e.,depths,screenintervals,screenlengths).

Responseto SpecificComment 13.

AttachmentA, SAP Section2.1.:3,PageA2-3.

This sectionwasexpandedto providedetailsregardingpiezometerinstallationincludingconstructionmethods,
constructiondetails,and constructionmaterials,andthe rationalefor the constructiondesign.

SpecificComment 14.

AttachmentA, SAP Section2.1A -AquiferTesting. The textindicatesthatslug tests areproposedforall
newlyconstructedwellsand previouslyexistingmonitoringwells. Pleaseverifythatthisis theNavy's intent.
Also, the purposeof the aquifertestingshouldbe clearlystatedto ensurethatthe selectedmethodwillmeetthe
objectives. The Navyshouldalsoprovidea referenceto subsequentSAPSection2.2.4fordetailedinformation
on aquifertestingproceduresandmethodsof analysis.

Response to SpecificComment 14.

AttachmentA, SAP Section2.1.4,PageA2-3.

This sectionwasrevisedtoclarifythatslugtestswill onlybe conductedon newlyinstalledwellsand thatthe 25-
hourgroundwater-elevationstudywill includetemporarypiezometersand selectedmonitoringas describedin
SAPSection2.2.4,PageA2-12.

AttachmentA, SAPSection2.2A, PageA2-12.

Text wasaddedtoprovidethe detailsof the 25-hourgroundwater-elevationstudyandthe rationalerelatedto
determininggroundwaterflowdirectionatthe westernmarginof OU-2Cand tidalinfluencein the areabetween
SeaplaneLagoonandOU-2C.

SpecificComment15.

AttachmentA, SAP Section2.1.5- Subslab SoilGas Sampling. The followingcommentspertainto this
section:

• The SAP shouMclearlystate thatBuiMing5 is currentlyvacantandthatthe potentialrisk evaluationis for
hypotheticalfuturebuildingoccupants.

• The Navyshouldprovidea referenceto subsequentSAP Section2.2.3 fordetailedinformationon subslab
soilgas samplingproceduresand to Appendix E for the risk assessmentwork plan.

The SAP statesthatriskassessmentresults,interpretations,andconclusionswillbe presentedin atechnical
memorandun_Isthis technicalmemorandumin additionto the SupplementalRI Reportoutlinedin Figure 1.3of
the mainbodyof the DWP?

Responseto SpecificComment 15.

AttachmentA, SAP Section2.1.5,Pages A2-3 and A2-4.

First CommentBullet- In SAP Section2.1.5,Page A2-3, text was revised to clearlystatethat Building 5 is
currentlyvacantand thatthe potentialrisk evaluationis for hypotheticalfuture buildingoccupants.

Second CommentBullet- SAP Section2.1.5,Page A2-4, wasrevised to include a referenceto subsequentSAP
Section2.2.3fordetailedinformationon subslabsoilgas samplingproceduresand to Appendix E for the risk
assessmentworkplan.

Third CommentBullet- In SAP Section2.1.5,Page A2-4, the sentencereferringto a "technicalmemorandum"
was deleted. The riskassessmentwillbe includedin the OU-2C RI reportas indicatedin Work Plan Figure 1-3
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(nowFigure1-4). Note alsothatthe SupplementalRI Samplingactivitiesweredesignedtopreparethe finalOU-
2C RIreport,not a supplementalRIreport.

SpecificComment16.

AttachmentA, SAP Section2,,1.6- MonitoringWell Construction. The followingcommentspertainto this
section:

• Listthe specificgeotechnicalanalysesforsoilsamplesandthe purposeofthe analyses,or cross-referencea
sectionwhichprovidesthis information.

• Providethe rationaleforscreenplacementin wellsthatare notplannedto intersectthe watertable.

• Figure2-1doesnot showthe;0.5-footblankcasingto be used asa sump. Pleaseaddthisfeatureto thediagram.

• Adjusttheproposedwelldesignto accountfor shallowwatertableconditionsat OU-2Cto includeappropriate
annularsealingmaterialsusedforwellconstruction.If a well is screened2 feetabovethewatertable,andthe
filterpackextendstwo feetabovethe topof the screen,the wellmaterialsarewithinafootofthe ground
surface. Designspecificationsforwater-tablewellsanddeeperwellsshouldbe discussedseparately.

• Specifythatwellvaultswillbe raisedslightlyabovegradeto allowsurfacewaterto drain awayfromthe well.

Expandthewelldevelopmentpnxeduresdescriptionto providegreaterdetailonthe proposedmethods,equipment
to be used,and waterqualityparmr_termonitoring.Developmentshouldprcx:eeduntilwaterqualityparameters
havestabilizedandat least5 wellivolumes(includingwaterwithinthe casing:andfilterpack)havebeenremoved.
The applicableSOPthat willbe tbllowedfor welldevelopmentshouldbe refEax,_nced.

Responseto SpecificComment 16.

AttachmentA, SAPSection2.1,6,PagesA2-4 toA2-5;SAPFigure2-1.

FirstCommentBullet- The rationaleand list of analysesfor geotechnicalsamplesare providedin DQOTable 1-
6, and the test methodsare providedin QAPP Worksheet19. Referenceto Table 1-6and QAPP Worksheet19
was addedto SAP Section2.1.6.

SecondCommentBullet- SAP Section2.1.6,Page A2-4, was revisedto includerationalefor screenplacement
in wellswithinthe deeperportionof theFWBZ and withintheSWBZ.

Third CommentBullet- SAP Figure2-1was revisedto state"4-inch-diameter,Schedule40 PVC blank casing
with threaded,flush-jointedendcap."

FourthCommentBullet- SAP Section2.1.6,Page A2-4, wasrevised to accountfor shallowwatertable
conditionsat OU-2Cto includeappropriateannularsealingmaterialsusedforwellconstruction.Textwasaddedto
discussthe designspecificationfor deeperwellsseparately.

Fifth CommentBullet-in SAPSection2.1.6,Page A2-5,text wasaddedto referthe readerto Figure2-1,which
demonstratesthatthe designof a :flushmounted,traffic-ratedvaultset in concreteincludesa 1-to 2-inchelevation
aboveexistinggroundsurfacein qmlerto providefordirectingsurfacewaterrunoff awayfromthe well.

SixthCommentBullet- In SAP Section2.1.6,Page A2-5,Item5, text wasexpandedand referenceto SOP5 was
 azated.
SpecificComment 17.

AttachmentA,SAP Section2.:1.9- GroundwaterMonitoringWellSampling. The last sentenceof thefirst
fullparagraphof thissectionis unclearandshouldbe revised.

Responseto SpecificComment 17.

AttachmentA,SAP Section2.1.!9,PageA2-6, lastsentence.The text wasrevised toread
"...presentedin Table2-1."
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SpecificComment 18.

Attachment A, SAP Section 2.2.1- SoilSamplingProcedures. Itemnumber2 statesthatsoil sampleswillbe
collectedwith a disposablescool).This is an inappropriatemethodfor "undisturbed"samplesthat are requiredto
be collected in stainlesssteel,brass, or acetatesleeves(perQAPP Worksheet19-soil).The Navy shouldprovide
the samplingprocedur_ forsoilsamplescollectedin stainlesssteel,brass, or acetatesleevesto be submittedfor
geotechnicalandchemicalanalyses.

Responseto SpecificComment 18.

AttachmentA, SAPSection2.2.1.

In SAP Section2.2.1,Page A2-8, Item2, text was revisedto providethe procedurefor shallowsoilsampling.
All soil samplesforchemicalandgeotechnicalanalysiswill be collectedusingdirect-pushsamplingmethodsand
a sprit-barrelsampler linedwith stainlesssteelor acetateliners(sleeves). As describedin Item 3 of Section2.2.1,
the sample volumeforVOC analysiswillbe collectedfrom the soil in the coringbody(samplesleeve)usingan
En Core samplingdevice.

SpecificComment 19.

Attachment A, SAP Section2.2.2- GroundwaterSamplingProcedures. Thefollowingcommentspertain
to this section:

• SpecifT the estimateddepth of samplingforeach wellby specifyingthe pump placementwithin the screened
interval. The basis forthe proposedsamplingdepth shouMbe provided. Also, specifythe proceduresfor
loweringthe samplingequipmentintothe wellsand how agitationof the watercolumnwill be minimized.

• State that pump discharge rate will be lowered, as necessary, to minimize drawdown during purging and

allow water levelsto stabilizepriorto samplingin accordancewith therequirementsfor low-flowsampling.

• Specify that field water-qualityparametermeasurementswill begin afterone tubingvolume(Includingthe
pump andflow-throughcell 'volumes)hasbeen purged.

• Clarifythatwater levelswill be measuredandrecordedatfrequentintervalsduringpurging,and that
samplingwill proceedafterboth waterlevel drawdownand fieldparametershavestabilized. Stabilizationof
waterlevelspriorto samplingis a keycomponentof low-flowsampling.

• Item 10statesthatsamplingis plannedfor unfilteredmetalsanalysis. However,in Section2.1.8on page A2-
6, it is statedthat groundwatersamplesfor metalsanalysiswillbe filteredin the field. This contradiction
shouldbe reconciled.

• Statethatsamplescollectedfor VOC analyseswillbe checkedto ensure that they donot containair bubbles.

• Specifythat total welldepth measurementswillbe takenafter samplecollectionto minimize disturbanceof
the water columnprior to sampling.

• Clarifythe samplingmethodthat is proposedfor wellsor samplelocationsthat are purged to drynessand/or
for whichdrawdowncannotbe stabS, even usinglow-flowmethods.

The Ground WaterForumIssue Paper:Ground-WaterSampling Guidelinesfor Superfundand RCRA Project
Managers (Yeskis,D. andB. Zavala,2002) is a usefulreferencefor groundwatersamplingproceduresin the
DWP.

Responseto SpecificComment 19.

AttachmentA, SAP Section2.2.2,.

FirstCommentBullet- SAP Section2.2.2,Page A2-9, was revised to referenceSOP 8 GroundwaterSampling
andto provideinformationon pmnp placement.



Second CommentBullet- SAP Section2.2.2,PageA2-9, Item8 was revisedto be consistentwith low flow
samplingtechniquesdescribedin SOP 8 andto includethe instructionto maintaina flow rate"'between100 and
500 millilitersper minute" withthe goalof minimaldrawdown(lessthan0.1 meter).

Third CommentBullet- In SAPSection2.2.2,Page A2-9,Item 8 (renumberedItem 10), additionaltext and
referenceto SOP 8 was includedto provideinstructionfor measurementoffield water qualityparameters,
includingstabilizationparametersforpH (- 0.1) andconductivity(+_3%), whichare consistentwith stabilization
parameterslistedin Section2.1.,9.

Fourth CommentBullet - In SAP Section2.2.2,Page A2-9, Item 8, referenceto SOP 8 was includedto provide
instructionformonitoringwaterlevelsand maintainingminimaldrawdown.

Fifth Comment Bullet- SAP Section2.2.2 describesmonitoringwell groundwatersamplingand SAP Section
2.1.8describesdiscretegroundwatersampling. To avoid confusion,the last sentenceof SAP Section 2.1.8,Page
A2-6, was revised to specifythat discretegroundwatersamplesformetalsanalysiswill be filtered in the fieldand
the firstparagraphof SAP Section2.2.2,Page A2-9 was revisedto specifythat the describedproceduresrefer to
monitoringwell samplingonly andto refer the readerto Section2.1.8 fordiscretegroundwatersampling.

Sixth CommentBullet- In SAP Section2.2.2,Page A2-9,Item 10,additionaltext andreferenceto SOP 8 was
includedto provide for propercollectionof samplesfor VOC analysesincludingexaminationfor air bubbles.

Seventh CommentBullet- SOP 8 providesforwelldepth soundingprior to purging to confirmthat thereare no
obstructions,breaks in the casing,or sedimentationthat mayinterferewithplacementof the pump. However,the
followingtext hasbeen added to,SAP Section2.2.2to addresslow-flowsampling:

'q'o avoid disturbing sediment at the bottom of the well prior to using low-flow sampling procedures, do
not sound the well (measure total well depth) immediately before sampling."

Eighth CommentBullet- In SAP Section2.2.2,Page A2-10,an additionalnumbered item andreferenceto SOP
8 wasincludedto provide for smnplingin wellswith that are slowto recoverand/or are purged to dryness.

Ninth CommentBullet- Commentnoted.

SpecificComment20.

AttachmentA, SAP Section2.2.5- EquipmentDecontamination. Decontaminationprocedures shouldbe
describedfor large down-holeequipmentsuch as hollow-stemaugers, direct-pushdrillingrods, surgeblocks,and
well developmentbailers.

Responseto SpecificComment 20.

AttachmentA, SAP Section2.2.5,PageA2-13. Text was added to refer to decontaminationof large, reusable
equipmentas describedin SOP 111.

SpecificComment 21.

Attachment A,SAP Section2.4- AnalyticalMethods. Why does Table2-2 list only soilPRGs and
CaliforniaToxicsRule(CTR) valuesas regulatorycriteriaandnot maximumcontaminantlevels (MCLs),
AlamedaPointbackgroundvalues,andother potentiallyapplicablecriteria(seeGeneralCommentD)? Also, a
tablelistingmethodreportinglimitsand screeningcriteriafor soilgas samplesshouldbe includedin thissection,
similarto Table2-2.

Responseto SpecificComment21.

AttachmentA,SAP Section2.4and SAP Table2-2.

Table2-2 is intendedto providethe most stringent(lowest)regulatoryconcentrationsto demonstratethat the
selectedanalyticalmethodshave sufficientlylow targetmethodreportinglimits. Although Table 2-2 isnot
intendedto providethe natureand extentcomparisoncriteria, it hasbeen revised to list onlyone valuefor each of
the following: soil (residentialPRGs), groundwater(federalor CaliforniaMCLs, whicheveris lower),surface

_€ waterecologicalreceptors(CTRCCCs), and surfacewater human-healthc_msumptionsof organisms
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(NRWQC). Additionally,footnoteshavebeenaddedto TablesAI-1 and A1-2 to clearlyindicatewhich criteria
will be usedfor natureandextent comparison. QAPPWorksheet15hasbeen revisedto include the lowest
regulatorycriterionforeach anal_fleas the ProjectActionLimitfor evaluationof ProjectQuantitationLimitsand
Method ReportingLimits. See responseto GeneralCommentD for revisionsto TablesAI-1 and A1-3, which
provide a completelistingof comparisoncriteriato be usedfor the natureand extentevaluationin the RI report.

No tablefor subslabsoil gasanalysisis providedbecause the analyticalmethod(U.S. EPATO-15) andresults
are used to providethe specificanalyticalresultsrequiredfor inputto risk assessmentevaluationand modelingof
possiblevaporintrusionto indoorair.

AppendixA1 to theSAP- Study Areas at OU-2C

SpecificComment22.

AppendixA1 to theSAP- Foreword. Inthe subsectionentitledSourceDocuments,it is statedthatdatafrom
the referencedinvestigationsin this sectionare presentedon the compactdiskin AppendixA2 to the SAP.
However,it appearsthatAppendixA2 onlyincludesthe data tables fromAppendixC of the draftRI report
(SulTech2005). The Navy should clarifywhetherthesetables includeall of the data availablefor OU-2Cfrom
the referencedsources,such as data from the BasewideGroundwaterMonitoringProgram(BGMP) andDNAPL
removalactions,or if separatedata tables shouldbe provided

Responseto SpecificComment 22.

AttachmentA,SAP AppendixA1, Foreword.

The SupplementalRI SamplingWork Plan presentsall the groundwaterdata collectedthrough 2004that was
extractedfrom the draftRI report (SulTech2005). This data set is presentedin Appendix A2 and includesdata
collectedunderthe BGMPthrough 2004 (1TS12005).

In SAP Appendix A1, Foreword,Page Al-ii, text wasadded to "Data Sources"clarifyingthat the Work Plan
and AppendixA2 includedata collectedthrough2004. The OU-2C RI reportto be preparedat the conclusionof
the SupplementalRI samplingevent willalso includeany additionaldata generatedafter2004 that is availableat
the timethat the reportis written.This will includedata collectedunderthe BGMP after2004,data from
groundwatermonitoringconductedduringand afterthe six-phaseheatingactivityfor the DNAPL source
removalaction,anyongoingTPH invesfigatons, andanyother samplingactivitiesrelevantto OU-2C.

SpecificComment 23.

Appendix A1 to the SAP - Foreword. The followingcommentspertain to the subsectionentitledScreening
Criteriaand to the subsequenttables:

• The screeningcriteriatablesdo not specificallyidentifywhichvalueis used whenthere are multiple
screeningvaluesprovidedfor a given analyte. The specificscreeningvaluethat wasused should be
identifiedin thesetables.

• TablesA1-4 throughA1-17,which presentthe compoundsof potentialconcernexceedingscreeningcriteria,
shouldspecifywhichscreeningvaluewas used whenthereare multiplevalues, that is, FederalMCLor
CaliforniaMCL, residentialPRG or industrialPRG.

• The federalMCL forcyanide on TablesAl-1 andAl-11 is incorrectlylistedas 150microgramsper liter
_g/l). The federalMCL for cyanideis 200/tg/l. The CaliforniaMCL of 150/xg/l shouldbe used on Table
AI-11 because itis the lowerof the two values.

• Why are CTR criterianot includedin Tables AI-4 throughAl-17?

• It is statedthat metalsin soil are comparedto AlamedaPointbackgroundif their concentrationsare above
PRGs. DTSCdisagreeswith this typeof comparativeanalysisfor thiswork plan and for the supplemental
RI. Comparisonsto PRGswill not providesufficientinformationto determinewhether a site-specific
release has occurred. Comparison to the background threshold value is required. A metal
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concentrationis only consideredin exceedenceif it is greaterthan both the residentialPRG and
the backgroundthresholdconcentration(95± percentileof the AlamedaPoint backgrounddata
set). Thisapproachwillnotdeterminewhetherornota site-specificreleasehasoccurredandif so,
whether the release has beenadequatelycharacterized

Response to Specific Comment 23.

Attachment A, SAP Appendix A1, Foreword.

First Comment Bullet - See response to General Comment D for revisions to SAP Appendix A Tables Aid and
A1-3 to provide a complete listing of comparison criteria. In SAP Appendix A1, Foreword, Page Al-iv, text was
added to clarify which comparison criteria were used to identify the chemicals of potential concern for the Work
Plan.

Second Comment Bullet- Where not already specified, a footnote was added to SAP Appendix A1 groundwater
tables indicating the lower or either federal or California MCL was used and the column heading on SAP
Appendix A1 soil tables was revised to specify that residential PRGs were used.

Third Comment Bullet- For S,_P Appendix A1, Tables AI-1 and AI-11, MCLs for cyanide were revised.

Fourth Comment Bullet - Tables A 1-4 through A 1-11 (groundwater) and A 1-12 through A 1-17 (soil) are
summaxy tables to provide an initial list of COPCs to develop the Work Plan and to provide a summary of
historical data. A comprehensive evaluation of the nature and extent of contamination using the comparison
criteria described in the SAP I_.)O tables, including CTR criteria if appropriate, will be conducted to prepare the

OU-2CRIreport..

Fifth Comment Bullet - See response to General Comment E for clarification on use of comparison criteria in the
Work Plan versus evaluation of metals exceeding the Alameda Point "pink" background data set 95tupercentile
concentrations for the RI report.

Specific Comment 24.

Appendix A1 to the SAP - Foreword. The SAP states that, depending on the field conditions, soil samples
may be collected using hand-augerequipment, but does not specify a method for collecting soil samples for
chemical or geotechnical analyses in hand-auger borings.

The method forsoil sample collection from hand-augerborings should be specified in an appropriate section in
the SAP. It should be clarified how samplescollected using hand-anger equipment will meet the requirementsof
QAPP Worksheet 19-soil. The SAP should also specify the field conditions that would require soil samples to
be collected using hand-auger eqm'pment.

Response to Specific Comment 24.

Attachment A, SAP Appendix AI, Foreword.

In SAP Appendix A, Foreword, Page Al-v, the sentence referring to hand auger sampling beginning
"Depending on field conditions, soil samples..." was deleted. No borings for soil sample collection will be
advanced using hand auger methods, All soil samples will be collected using direct-push sampling. Hand
auguring will only be used to confirm that the subsurface at a sampling location is clear of underground utilities
or other obstructions.

Specific Comment 25.

Appendix A1 to the SAP, Section AI.1 - Evaluation Area 1. The following comments pertain to this section:

• The SAP statesthatEvaluation Area 1consists of groundwater beneath OU-2C thathas been impacted by
chlorinated VOCs. However, othercontaminants such as 1,4-dioxane, cyanide, and metals that may potentially
impact groundwaterarealso included in Evaluation Area 1, which should be acknowledged by theSAP. In
addition, it should be clarified that soil gas beneath Building 5 is being evaluated as part of Evaluation Area 1.
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• Page A1-3 of the SAP statesthatthe u_ FWBZ extendsfrom 5 to 15or 17feet bgs,andthat the lower
FWBZ extendsfrom 17to 35or 40 feetbgs. However,FigureA1-3illustratestheupperFWBZ from5 to 18
feet bgs andFigureA1-4 illu,,,cwatesthe lowerFWBZ from20 to 40 feetbgs. Depthintervalsbetweenfigures
and textshouldbe consistent.

• The descriptionof thehydroswatigraphybeneathOU-2Cis not supportedwithsufficientanalysisand
interpretation.The basisfor the determinationof an "upper"and "lower"FWBZ isnot thoroughlypresented
and evaluated(suchas throughtheuseof cross-sectionsand/orfencediagrams).Also,the terminologyisnot
consistentwiththat describedin Section2.3.3.1of the mainbody ofthe DWP (seefirst fullparagraphon page
2-18). It is unclearwhetherthe BSUat OU-2Cis consideredto be actingas an aquitardbetweentheFWBZ
and SWBZ,or if it is consideredto be partof the FWBZ,or both. The Navyshouldprovidesite-specificcro_-
sectionsand analysesthat supportthe descriptionofthe hydros_graphy at OU-2C,or removethe terminology
which specifiesan "upper"and"lower"FWBZ untiladditionaldatacanbe obtainedand evaluated(seeGeneral
CommentG). We suggestthatthe "upper"and"lower"FWBZ arereferredto as targetsamplingdepth-
intervals,suchas "shallow"and"deeper"intervalsforthe purlx_sesof the DWP.

• A mapshowingSWBZ samplelocationsand chlorinatedhydrocarbondetectionsshouldbe included,similarto
FiguresA1-3 andA1-4.

• The analyticalresultsforgroundwatersamplescollectedat EvaluationArea 2 shouldbe shownon FigureA1-3
for a morecompleterepresentationof thehistoricalgroundwaterdataforOU-2C. This figurecanbe referenced
in the discussionofEvaluationArea2 (SectionA1.2.2.1).

• The NavyshouldindicatewhetherFWBZ monitoringwell2MW8Sis curlentlysampledas partof the BGMP
or whetherthiswellhasbeendecommissionedas aresultof the DNAPLremovalactionat Plume5-3.

Responseto SpecificComment25.

AttachmentA, SAPAppendixA1, Section1.1.

FirstCommentBullet- SAPAppendixAI, SectionAI.1, PageA1-2. The first sentencewasrevisedtostate
thatgroundwaterwithinEvaluationArea 1 hasbeenimpactedby metalsandcyanideand thepotentialforimpact
by 1,4-dioxane.Thisinformationwillalsobe incorporatedin appropriatesectionsof themainWorkPlantext
(pages1-1and 2-29 andnewtext in Section 1.2)and the SAP (pagesAI-1 and A1-7).

As discussedinresponseto SpecificComment1, soilgas is notbeing evaluatedas a mediumof concern.
Subslabsoil gas dataare being collected foruse in modelingfor indoorriskassessmentcalculationsand
evaluation. These data areused to evaluatethe indoorair riskpathwayto hypotheticalfuture occupantsof
Building5 frompossibleexposureto VOCs emanating from groundwater.This informationis provided in
SAP Appendix A1, Section A1.1.3.4 and additionaltextwas addedto theWorkPlan clarifying the
purpose and intendeduse of subslab soil gas data.

SecondCommentBullet- InSAPAppendixA1, SectionA1.1, PageA1-3,textwas revisedto citeconsistent
depthsfor the FWBZ andtoindicatethatSAP AppendixA FiguresA1-3 andAI-4 presentdatacollectedfrom
withinspecificdepthrangesretm'_sentingthe shallowerand deeperportionsof the FWBZ.

ThirdCommentBullet- As describedin responseto GeneralCommentG, a globalrevisionwas madetouse
"shallower"and "deeper"todescribethe targetsamplingintervalsin the FWBZ.

FourthCommentBullet- A newFigureA1-5 showingchlorinatedVOCsreportedin the SWBZ was includedin
SAP AppendixA1 (subsequentfigureswererenumbered).

FifthCommentBullet- SAPAppendixFigureA1-3 was revisedto includehistoricalgroundwatersampling
locationsforEvaluationArea2.

Sixth CommentBullet- Monitoringwell2MW8Swassampledforanalysisunderthe BGMPin April2006prior
to commencementof theDNAPLsourceremovalactivitiesforPlume5-3. Thecontinuedexistenceordestruction
of thiswellwillbe verifiedanddocumentedinthe RI report.
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SpecificComment26.

Section Al.l_3 - ProposedSmnplingRationaleandDesign. Thefollowingcommentspertainto thissection:

_1_ • Theboundariesof allfourDNAPLplumes(includingPlumes5-2and5.4) shouldbe shownon a map.
• DTSC is unawareof the pre_enceof a formersolventtanklocatedin the vicinityof Plume5-1and well

M05-07. TheNavyshouldcitethe sourceofthis informationandthe sizeandlocationof the tank. Also, the
Navyshouldacknowledgettmtthe sourceof Plurne5-1maybe the stomlsewer linesthatpassthroughthisarea.

. TheSAP statesthatthe sotm:eof solventPlumes5-2and5-4maybe theformerfoundryand heat_t
area. If theseareasare the sc_r.e of plumes5-2and5-4,significantVOCcontaminationmaybe present
beneaththeseareas.The supplementalRIinvestigationshouldbe designedto evaluatewhetherthe sourceof
Plumes5-2 and5-4maybe theformerfoundryandheattreatmentarea. Soiland groundwatersamplesshould
be collectedfrom theseareas.

• The SAP statesthat additionalgroundwatersamplingfor VOCsin the two areasthat havebeentargetedfor
removalactions(Plmnes5-1and 5-3)isnot proposedas partof the supplementalRIfieldactivities.Rebound
effectsin excessof reinediationgoals(yetto be established)mayoccurasa resultof back-diffusionfromthe
underlyinglow-permeabilitysoils. Hence,continuedgroundwatermonitoringshouldbe performedinsideand
outsideof theDNAPLplumeboundaries.The Navyshouldclarifywhethersamplingforreboundeffectsis
being conductedandthe durationandlocationsof reboundsampling,or providea referenceto the appropriate
sourcefor this information.

• The SAPstatesthat "arsenicis naturallyoccurringanditspresenceis attributedto backgroundconditionsat
OU-2C." TheNavyshould_-larifywhich,if any,ofthe otherninemetalsdetectedin groundwaterat
concentrationsexceedingscreeningcriteriaareattributedto background,andclarifywhat screeningcriteriawere
usedfor thiscomparison(i.e.,AlamedaPointbackgroundor MCLs).

Thissectiondiscussesgroundwaterflowpatternsat OU-2C. However,thereareno groundwaterelevationmaps
providedin the DWP to supportthe interpretations.Groundwaterelevationmapsthat havebeenused to developthe

_' scopeof this investigationshouldbe providedin the DWP.

Responseto SpecificComment26.

AttachmentA,SAP AppendixA1, SectionAl.l.3.

First CommentBullet- SAP AppendixA1 FigureA1-2 was revised to include the locationsof Plumes5-2 and
5-4.

SecondCommentBullet- The draftOU-2 RI report(TtEMI 1999a)identifiedthe possiblesolventtank and
showedthe locationon a figure. If additionalinformationdocumentingthis possiblesolventtank is located,the
informationwillbe includedin the RI report. An evaluationto assesswhetherthere is a relationshipbetween
stormdrainsand solventplumeswillbe includedin the RI report.

Third CommentBullet- As describedin SAP AppendixA1 SectionA1.3, Page A1-33, the formerfoundryand
heat treatmentarea are includedin EvaluationArea 3. Two soilsamplinglocations(EA3SB36 and EA3SB37)
and oneSWMU soiland groundwatersamplinglocation(SM02SB01)are locatedwithinthe formerfoundryand
heat treatmentarea. Plannedanalysesfor samplesfromthese locationsincludeVOCs as well as metalsand other
analytes. In addition,otherplamled soilandgroundwatersamplinglocationsin Building5 are adjacentto the
area of Plumes5-2and 5-4 (EA3SB24throughEA2SB27, SND70SB01,and SM01SB01). SAP AppendixA1
FiguresA1-3 and A1-4 showthe historicalgroundwatersamplinglocationsin this area.

FourthCommentBullet- The DNAPLsource removalactions includegroundwatermonitoringconducted
duringandafterthe six-phaseheatingactivity. In SAP AppendixA1, Foreword,Page Al-ii, text wasadded to
clarifythat the monitoringdatafi_amwells installedas part of the six-phaseheating activity,includingmonitoring
for reboundeffects,willbe includedin the OU-2C RIreport.



Fifth Comment Bullet - In SAP AppendixA1 SectionAI.1.3, text was revisedto indicatethat MCLs wereused
forcomparisoncriteria in the WorkPlan and thefollowingsentencewasadded:

"The RI reportwilladdress allmetals reportedin groundwaterand willidentifywhichmetalsmay indicatea
release."

Sixth CommentBullet- A gromldwaterelevationmap (Figure2-7) wasadded to the Work Plan.

SpecificComment27.

AppendixA1 to the SAP, SectionAl.l.3.1 - AquiferTesting. Thisdiscussionshouldbe expandedso thatthe
proceduresfor aquifertestingandpurposeof eachtask is spelledoutmoreclearly,asfollows:

• The detailsof the proposedtidalinfluencestudyshouldbe clearlystated,and specificOU-2C specificwells
whichwillbe used shouldbe identified.

• Will waterlevelsbe measuredat lowtide duringthe supplementalRI,or willdatafromthe BGMPfromSpring
2006be used?

= Clarifywhatdecisionswillbe:used asthe basisfordeterminingwhetherpiezometerspairsand/orlowerFWBZ
piezometerswillbe needed.

• Descn'bethe purposeof the slugtestsandhowthe datafromthe slugtestswillbe used.

Statethe reasonwhyslugtestswerechosenoverotheraquifertestmethodsand provideinformationonwhichwells
willbe selectedfor testing.

Responseto SpecificComment 27.

AttachmentA, SAP AppendixA1, SectionAI.1.3.1.

First CommentBullet- Details of the tidal influencestudyfor OU-2C,whichwas completedunder the BGMP
duringspring 2006,were added to AttachmentA SAP,Section2.1.4,page A2-3,Section 2.2.4.1,pageA2-12,
and SAP AppendixA1, SectionAl.l.3.1. A list of ellsthat willbe used in conjunctionwith the 25-hour
groundwater-elevationstudyfor the area betweenSeaplaneLagoon and OU-2C and for the westernmarginof
OU-2C was addedto SAP AppendixA1, SectionAl.I.3.1.

SecondCommentBullet- For both the BGMP tidalinfluencestudyconductedin 2006 and the 25-hour
groundwater-elevationstudyto be conductedduringthe SupplementalRI field activities,water level
measurementam monitoredhourlyover a 25-hourperiod usingpressure transducerswith data loggers.

Third CommentBullet- Text was addedto AttachmentA SAP, Section2.2.4,pageA2-12 to describe the basis
for determiningwherepiezometerspairs or shallowerFWBZ piezometersonly will be installedfor the
SupplementalRI samplingactivities.

Fourth CommentBullet- Text was expandedin AttachmentA SAP,Section2.2.4.2,page A2-12 to clarifythe
purposeand useof the slug test results.

Fifth CommentBullet- The rationalefor slugtests is providedin the SAP Section2.2.4.2. As describedin
responseto SpecificComment9, slug tests willbe performedfornewly installedwells only. Text in Section
A1.1.3.1was revisedto include tiffsinformation.

SpecificComment28.

Appendix A1 to theSAP, SectionA1.1.3.2- MonitoringWell Installation. Identifythe proposed locationof
wellM05-19on FigureA1-2. Also, DTSCrecommendsthatthe discussionof proposedmonitoringwells for
EvaluationArea2 be movedto SectionA1.2 -EvaluationArea 2. WhileTable 1-2of the SAP identifiesthe

proposeddepthsandlocationsof geotechnicalsoil samples,the rationaleam not providedon this table. The
Navyshould also includethe purposeof the proposedgeotechnicalsamples
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Responseto SpecificComment28.

AttachmentA, SAPAppendixA1.

FigureA1-2 wasrevised to showthe proposedlocationsof''to be determined"wellM05-19and L05-07. The
existingdiscussionof the "to be determined"monitoringwellsforEvaluationArea 2 that is includedin Section
A1.2.3 wasrevised to includethe proposed wellnumbers(M05-17and M05-18). BecauseEvaluationArea 2 is
withinEvaluationArea 1,it is appropriateto retainthe initialreferenceto these wells in SectionA1.1.3.2.

The rationaleand list of analyse,_forgeotechnicalsamplesare providedin DQO Table1-6,and the testmethods
areprovidedin QAPPWorksheet19.

SpecificComment29.

AppendixA1 to the SAP, SectionA1.1.3.3- MonitoringWellSampling. A full roundof samplesshouldbe
collectedfromnewandpreviouslyexistingmonitoringwellsduringthe supplementalRI and analyzedfor the
full-suiteof VOCs,metals,and 1,4-dioxaneso thatdatainterpretationspresentedin the RIreportrepresenta
singlesamplingevent.

Response to Specific Comment 29.

AttachmentA, SAPAppendix A1, SectionA1.1.3.3.

SAPAppendix A1, SectionA1.1.3.3 wasrevisedto includethese analysesas describedin the responseto
SpecificComment9.

SpecificComment30.

Appendix A1 to the SAP, Section A1.1.3.4 - Subslab Soil Gas Sampling. The SAP should clearly state that

the building is currentlyvacantand the riskis being evaluatedforhypotheticalfuture buildingoccupants

Response to SpecificComment 30.

AttachmentA, SAP AppendixAI, SectionA1.1.3.4.

Text was revisedto clearlystatethat Building 5 is currentlyvacantand that the indoorair pathwayrisk evaluation
is forhypotheticalfuturebuildingoccupants.

SpecificComment 31.

Appendix A1 to theSAP, SectionA1.2.3- ProposedSamplingRationale andDesign. Theobjectivesfor
EvaluationArea2 shouldincludea provisionto assessthe verticalextentof groundwatercontaminationif
shallowgroundwateris foundtocontainelevatedlevelsof VOCs.

Response to SpecificComment31.

AttachmentA, SAPAppendixA1, SectionA1.2.3.

The proposedsamplingdesignwas revisedtoincludecollectionof discretegroundwatersamplesin boththe
shalloweranddeeperportionsof the FWBZin orderto providedatato assess the verticalextentif groundwateris
foundtocontainelevatedlevelsof VOCs.

SpecificComment32.

Appendix A1 to the SAP, SectionA1.3 - EvaluationArea 3. The followingcommentspertaintothissection:

• SectionAl.l.3 statesthatthe:formerfoundryand heattreatmentareas maybe thesourceof solventplumes
5-2and 5-4. Therefore,it is unclearwhy datagap samplingonly specifies"a possiblereleaseof metals"in
this area.
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Response to Specific Comment 32.

Attachment A, SAP Appendix A1, Section A1.3.

The primary data gap for all of Evaluation Area 3 is the potential presence of VOCs in soil that may represent an
ongoing release to groundwater. The possible release of metals in the former foundry and heat treatment areas is
an additionaldatagap. ThefirstbulletinSectionA1.3wasrevisedto includethestatement"including,butnot
limited to, the areas adjacent to Plumes 5-2, 5-3, and 5-4".

SpecificComment33.

AppendixA1to theSAP,SectionA13.1 - HistoricalUse. Thissectionshouldincludea discussionofthe
areaswithinEvaluationArea3thatareproposedforfurtherinvestigationsuchasthefoundry,heattreatment
area, robber room, and the industrial wastewater lines.

Response to Specific Comment 33.

Attachment A, SAP Appendix A1, Section A1.3.1. The first sentence of this section was revised as follows:

'q'he southern portion of Building 5 housed various shops for activities including cleaning, reworking,
and manufacturing of metal parts, such as the foundry and the heat treatment shop; plating, painting,
and tool maintenance operations; and specialty operations such as the application of radioluminescent
paint to aircraft dial faces and rubber manufacturing (Canonie Environmental 1990)."

The portion of the firstparagraph describing the industrial wastewater lines was revised as follows:

"After 1972, an industrial wastewater collection and treatment system was installed and operated until
1991 when plating operations were discontinued in Building 5. A system of industrial wastewater lines
were installed that collected plating wastewaters and routed them to a cyanide destruction and plating
wastewater pretreatment area prior to treatment at IWTP 5 (shown in Figures A1-6 and A1-7). The
wastewater from the plating shops was split into two waste streams: one for alkaline tanks and one for

cyanide tanks. The wastewater streams were kept separate until the cyanide stream was treated in a
cyanide destruction unit. The two waste streams were then rerouted together to pretreatment plant
IWTP 5) located near the southwestern comer of Building 5 (Figure A1-6) prior to discharge to the
Basewide NAS Alameda industrial wastewater system."

Specific Comment 34.

Appendix A1 to the SAP,Section A133 - Proposed Sampling Rationale and Design. The following
comments pertain to this section:

• If the analytical results for soil samples indicate that a release of VOCs, metals, or other constituents has
occurred that may have impacted groundwater, groundwater sampling may be warranted. The Navy should
devise a decision role in the DQOs that will be followed if soil contaminant impacts indicate strongpotential

for a release to groundwater. This comment pertains to the following sections as well.

• A1.4.3

• A1.5.3

• A1.6.3

• A1.7.3.3

• A1.7.4.3

• A1.7.5.3

• A1.8.3



• The Navywill need to idenlifythe locationsanddepthsof samplesfrom previousinvestigationswith
elevatedmetals (lead, iron, thalliumand vanadium)as wellas the rangeof concentrationsbeforeDTSC can
concur with the proposeds_anplingapproachin the foundryandheat ti_atmentshop.

• The SAP states that the sourceof solventPlumes 5-2and 5-4may be the formerfoundryand heat treatment
area. If these areas are the sourceofPlumes 5-2and 5-4, significantVOC contaminationmaybe present
beneath these areas. The supplementalRI investigationshouldbe designedto evaluatewhetherthe sourceof
Plumes 5-2 and 5-4 maybe the formerfoundryand heattreatmentarea. Groundwatersamples,in additionto
soilsamples,should be collectedfromthese areasand analyzedfor the same suiteof constituentsidentified
for soil samples.

• Due to the possibilitythat solventswere transportedwithinthe industrialsewer lines,soil samplesEA3SB28
through EA3SB35 shouldalsobe analyzedfor VOCs. Additionalsamplesshouldbe collectedat a similar
spacing along the segmentcffthe industrialwastewaterline that originatesnearthe cyanideandchromesurge
tanks and analyzedfor the same suiteof constituents(metals,hexavalentchromium,cyanide,and VOCs).

• Duringpreliminarydiscussionson the scopeof the supplementalRIbetween the Navyand the regulatory
agencies(June 15,2006 teleconference),the Navyindicatedthat groundwatersampleswould be collected
along the industrialwastewaterdrain lines. The groundwatersamplesshouldbe analyzedfor metals,
hexavalentchromium,cyanJide,and VOCs.

• The SAP should indicatethe purposeof the geotechnicalanalysesthat will be conductedon the soilsample
collectedat locationEA3SB12. Specifically,what geotechnicalanalyseswillbe performed?

• As statedon pageA1-41,boringsEA3SB36 throughEA3SB39 willbe locatedadjacentto and onthe
assumed downgradient side of each feature. These borings should also be located as close to the feature of

interestas possible,or at an ,obviouslowpoint or crack/joint.

• The Navy shouldindicatehow the datagap regarding"confirmationof'removalof soilwith elevated
concentrationsof chromiumand lead atthe limitsof the cadmiumexcavationarea" willbe addressed.

Response to SpecificComment 34.

AttachmentA, SAP AppendixA1, SectionA1.3.3.

First CommentBullet- Becausethe rationaleforconductingsoilsamplingis the presenceof knownVOC,
hexavalentchromium,and cyanidecontaminationin groundwater,in most cases,no additionalgroundwater
samplingwillbe needed. A thai DecisionLogicwasadded fordiscretegroundwatersamplingif soilsample
results indicatethe presenceof other constituentsforareas whereno previousgroundwatersamplingfor these
constituentswas conducted(NewFigureAI-18 added and existingfigure renumberedas FigureAl-19). Figure
AI-18 includesfoomotesdefiningthe criteriafor determiningwhether soilsampleresults indicatea "potential
sourceof groundwatercontamination"and definingthe criteriafor what constitutesa "consistentwith known
natureand extent". A fourthfigureentitledDecisionLogic for SWMU Step-OutGroundwaterSampling(Figure
A1-20)hasbeen added,as describedin the responseto GeneralCommentF above.

The followingaddressesthe potentialneedforadditionalgroundwatersamplingfor eachsection specifiedin this
comment:

SectionAI.3.3 EvaluationArea 13.

• No groundwatersamplingand analysisis needed at soil samplinglocations intendedto characterizeVOC
concentrationsin soilabovethe knownVOC groundwaterplume (appliesto all samplingpointswithin
EvaluationArea 3).

• For the formerlocationof AST005H and the five SWMU samplinglocations,the existingdecision logic
(FigureAl-16) appliesas describedin the last paragraphof SectionA1.3.3.
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• For the eastern portionof Building5 (includingthe foundry,heattreatmentshop, and robbershop),
wherethe presence of metals in soil is a data gap, the new DecisionLogic fordiscretegroundwater
samplingwill apply.

• For the sampling alongthe industrialwastewaterlines,historicalgroundwatersamplinghas confirmed
metals,hexavalentchromium,and cyanidein groundwater,plus as describedin responseto Specific
Comment34, discretegroundwatersamplingwillbe conductedat threeof the soil samplinglocations
alongthe industrialwastewaterlines.

SectionA1.4.3 EvaluationArea 4.

• For the AircraftMaintenanceLine, wherethe presenceof metalsin soil is a data gap, the new Decision
Logic for discretegroundwatersamplingwillapply.

• For the BatteryAcid shop, paintmixing areaand the four SWMU samplinglocations,the existing
decision logic(FigureAl-16) apphes as describedin SectionA1.4.3.

SectionA1.5.3EvaluationArea 5.

• No groundwatersamplingand analysisis neededat soil samplinglocationsintendedto characterizeVOC
concentrationsin soilabovethe knownVOC groundwaterplume (appliesto allsampling pointswithin
EvaluationArea 5).

• For the formerlocationof Building 348 (EA5SB17)andthe two SWMU samplinglocations,the existing
decisionlogic (FigureAl-16) appliesas describedin SectionA1.5.3.

• For the samplingalong the industrialwastewaterlines, historicalgroundwatersamplinghas confirmed
metals,hexavalentchromium,and cyanidein groundwater,plus as describedin response to Specific
Comment38,discreteg/x_undwatersamplingwill be conductedat the two soilsamplinglocationsalong
the industrialwastewaterlines.

SectionA1.5.3EvaluationArea 6

• No groundwatersamplingand analysisis needed atsoil samplinglocations intendedto characterizeVOC
and TPHconcentrationsin soilabove the knownVOC groundwaterplume (appliesto all samplingpoints
withinEvaluationArea 6 north of DataGap Building 500).

• Becausethe presence of PCBs in soil is a data gap, the new decisionlogicfor discretegroundwater
samplingwillapply forEvaluationArea 6.

• For the threeSWMU samplinglocations,the existingdecisionlogic(FigureAl-16) apphes as described
in SectionA1.6.3.

• For DataGap Buildings34 and 500,text in SectionA1.7.2.3 wasrevised to statethat the existing
decisionlogicfor SWMUs(Figure Al-16) applies.

SectionA1.7.3.3Data Gap Buildings43, 44, 102,347, and 505

• As describedin responseto GeneralCommentF, the WorkPlan wasrevisedto includediscrete
groundwatersamplingfor thefour buildingswherelittlegroundwatersamplingandanalysiswasconducted
(Building347is adjacentto an existingmonitoringwell). In addition,SectionA1.7.3.3wasrevisedto state
that the existingdecision logicforSWMUs (Figure Al-16) apphes.

SectionA1.7.4.3DataGap Building405, SectionA1.7.5.3 DataGap Building415, and SectionAI.8.3 Data
Gap Building400

• The new decisionlogicfordiscretegroundwatersampling willapply forData Gap Buildings405, 415,
and 400.

Second CommentBullet- The sampledepthsandanalyticalresultsfor the two samples(locations054-002-011
and 054-002-012)collectedin the:foundryandheat treatment shoparea arepresented in SectionA1.3.2.3, the
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depths andconcentrationsof metalsexceedingPRGsarepresentedin TableAl-17, andlocationsareshownon
FigureA1-6. Text was revised to cite concentrationrangesfor iron,lead,thallium,andvanadium.

Third CommentBullet- Historicalgroundwatersamplinghas alreadycont'm-nedthe presenceof VOCs in
groundwaterin the formerfoundryarea (seeFiguresA1-3 and A1-4). As describedin responseto Specific
Comment 26, there are alreadyrhineplannedsoiland groundwatersamplinglocationsin Building 5 adjacentto
the area of Plumes 5-2 and 5-4_EA3SB24throughEA3SB27,EA3SB36,EA3SB37,SND70SB01,
SM01SB01,and SM02SB01).

FourthCommentBullet- For soil samplinglocationsEA3SB28 throughEA3SB35, sampleswillalsobe
analyzedfor VOCs and 1,4-dioxane.Two additionalsoil samplinglocations(EA3SB40andEA3SB41) were
added along the segmentof the industrialwastewaterline that originatesnearthe cyanideand chromesurge tanks
and sampleswillbe analyzedfor the same suiteof constituents(metals,hexavalentchromium,cyanide,and
VOCs and 1,4-dioxane).

Fifth CommentBullet- Groundwatersamplingwas added atthree soilsamplinglocationsalong the industrial
wastewaterline (EA3SB29, and new locationsEA3SB40 and EA3SB41).

Sixth CommentBullet- The rationaleand listof analysesforgeotechnicalsamples areprovidedin DQO
Table 1-6,and the test methodslueprovidedin QAPP Worksheet19.

SeventhCommentBullet- Text on pageA1-41 wasrevisedto state'q'he boringswillbe locatedas close to the
featureof interestas possible,or at an obviouslow point or crack/joint,and on the assumeddowngradient
side...'"

Eighth CommentBullet- Additionaltext was added in SectionA1.3.3to clarify that thisdata gap isbeing
addressed by the sampling locations along the industrial wastewater lines at the southern limits of the cadmium

excavationarea(EA3SB28,EA3SB34, EA3SB40,andEA3SB41).

SpecificComment 35.

Appendix A1 to the SAP, SectionA1.4.1- I-IistoricalUse. This sectionshould includea discussionof the
areas withinEvaluationArea 4 that are proposedforfurtherinvestigation,such as the batteryacid shopand paint
mixingareas.

Response to SpecificComment35.

AttachmentA,SAP AppendixA1, SectionA1.4.1.

No additionaltext is needed. The existingsecondbullet describesthe batteryacid shopandthe paintmixing
areas.

SpecificComment 36.

Appendix A1 to the SAP, Section A1.4.3- Proposed Sampling Rationale and Design. The following
commentspertainto this section:

• DTSC cannotconcurwith the samplingapproachin the AircraftMaintenanceLine area withoutfurther
informationonthe previousdata from thisarea. The Navyshould identifythe locationsand depthsof the
previoussampleswith elevatedmetalsandprovide the range of concentrations.

• A closer spacingof samplesshouldbe used to evaluatelocationswhereelevatedmetalswere previously
found in soil in EvaluationAxea 4. For thoselocations,at leastthreesamples shouldbe collectedat a
spacingof approximately25 feet from the originalsampleand analyzedformetals.

The SAP shouldindicatethe purposeof the geotechnicalanalysesthat willbe conductedon the soil sample
collectedatlocationSM05B02. Specifically,what geotechnicalanalyseswillbe performed?

V
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Response to Specific Comment 36.

AttachmentA, SAP AppendixA1, SectionA1.3.3

First CommentBullet - The analyticalresults for the samples(locations054-001-003through054-001-007)
collectedin AircraftMaintenanceLine areaare presentedin SectionA1.4.2.3, the depthsand concentrationsof
metalsexceedingPRGs are presentedin TableAl-17, and locationsare shownon FigureA1-8. Wherenot
alreadyprovided, text was revi_t to cite concentrationranges formetals.

Second CommentBullet - For previoussamplinglocations054-001-003,0544301-005,054-001-006,and054-
001-007, at whichmetals resultsexceededPRGs, currentlyplannedsoilsamplinglocationswere adjustedand six
new soil samplinglocations(EA4SB23throughEA4SB28) wereaddedto provide threesamplinglocationsat a
distanceof approximately25 feet:fromthe eachof the originalsamplinglocationsand spacedaround each
originalsamplinglocationat positionscorrespondingto the pointsof an equilateraltriangle.

Third CommentBullet- Therationaleandlist of analysesfor geotechnicalsamplesare providedin DQO
Table 1-5, andthe test methodsareprovidedin QAPP Worksheet19.

SpecificComment 37.

Appendix A1 to the SAP, SectionA1.5 - Evaluation Area 5. This sectionshouldindicate that Building415
is addressedin Section 1.7,whichdiscussesbuildingsatIR Site 5 that havebeen identifiedas data gaps.

Response to SpecificComment;37.

AttachmentA, SAPAppendixAI, SectionAl.5.

No revisionis needed. The lastparagraphof SectionA1.5.3directsthe reader to Section 1.7.

SpecificComment 38.

Appendix A1 to the SAP, SectionA1.5.3 - Proposed Sampling Rationale and Design. The following
commentspertainto this section:

• The Navy shouldinclude the locationsand depthsof the previousdatathat containedelevatedchromiumand
leadand the rangeof concentrations.

• The Navy shouldincludea &_cisionrole that will be applied if the groundwatersamplecollectedfrom
EA5SB17exceedsscreeningcriteria.

• Due to the possibilitythat solventsweretransportedwithin these industrialsewerlines, soil samples
EA5SB18 throughEA5SBI9 shouldalsobe analyzedfor VOCs. Groundwatersamples shouldalsobe
collectedfrom theselocationsand analyzedfor metals, hexavalentchromium,cyanide,and VOCs.

• A soil sampleshouldbe proposedwithinthe 100-footgrid that is roughlycenteredon Building615 in
EvaluationArea 5. The Navyshould adda samplelocation withinthisgrid.

• Due to the storageof chromiumand cyanidein Building 261, thisbuildingwas identifiedas a datagap.
Samplesshouldbe collectedfrom the vicinityof Building 261 and analyzedfor hexavalentchromiumand
cyanidein additionto VOCs. (This datagap should be discussedin Section 1.7for consistency.)

• Analysesfor polychlorinatedbiphenyls (PCBs)were not performedon previoussamplescollectedfromthe
hazardouswastestorageareaand thiswas identifiedas a data gap. Thus, soilsamples shouldbe collected
fromthe hazardouswastestolagearea and analyzedfor PCBs. The singlesamplinglocationproposedfor
Building415 maynot be sufficient.

The SAP should indicatethe purposeof the geotechnicalanalysesthat willbe conductedon the soilsample
collectedat locationEA5SB14. Specifically,what geotechnicalanalyseswill be performed?



Response to Specific Comment 38.

AttachmentA, SAPAppendix A1, SectionAI.5.3.

First Comment Bullet - The analytical results for three samples (locations 057-001-001,057-001-003,
and 261-$8) with elevated chromium and lead concentration are presented in Sections A1.5.2.3 and
A1.5.2.5, the depths and concentrations of metals exceeding PRGs are presented in Table Al-17, and
locations are shown on Figure A1-9 (renumbered as AI-10). Text was revised to cite concentrations
ranges for chromium and lead.

Second CommentBullet- No additionaltext is needed. This topicis alreadyaddressedin SectionA1.5.3,page
A1-56, in the paragraphbeginning"In the event that analyticalresults...".

Third CommentBullet-For soil samplinglocationsEA5SB18 and EA5SB19,sampleswill alsobe analyzedfor
VOCs and 1,4-dioxane. Groundwatersamplingwasadded at these two locationsand samples willbe analyzed
for the same suiteof constituents(metals,hexavalentchromium,cyanide,and VOCs and 1,4-dioxane).

Fourth CommentBullet - An additionalsamplingpoint (EA5SB20)was addedwithinthe grid in which
Building 615 is located.

Fifth CommentBullet- SamplhlglocationsEA5SB13 were movedintothe footprintof former Building261
and soil sampleswillbe analyzedformetals,hexavalentchromium,and cyanidein additionto VOCs.

Sixth CommentBullet- SectionA1.7.5.3wasrevised to include a second.samplinglocation(DG415SB02)
withinthe formerhazardous wastestoragearea encompassingformerBuilding415. Soil samplesfor this
locationwillbe analyzedfor the same suiteof analytesas for samplinglocationDC_15SB01.

Seventh Comment Bullet - The J_ationale and list of analyses for geotechnical samples are provided in DQO

Table 1-6,and the test methodsare providedin QAPP Worksheet19.

Sped_ Comment 39.

_, AppendixA1 to theSAP, SectionA1.6 - EvaluationArea 6. This sectionshouldindicatethatBuildings34
and 500 areaddressedin SectionL1.7,whichdiscussesbuildingsatIRSite5 thathavebeenidentifiedasdata
gaps.

Response to SpecificComment 39.

AttachmentA, SAP AppendixA1, SectionA1.6.

No revisionis needed. The lastparagraphof SectionA1.6.3 directsthereaderto Section1.7.

SpecificComment40.

AppendixA1 to theSAP, SectionA1.6.1- HistoricalUse. DTSCquestionsthepossible locationof a former
solventtankshownon FigureA-10 inthe northernportionof Area6. TheNavy shouldstatethe sourceof this
information,andthe locationandsizeof the tank. Also, the locationsofundergroundstoragetanks(USTs)5-2
and 5-3 arenotshownon FigureAI-10. These featuresshouldbe identified.

Response to SpecificComment40.

AttachmentA, SAP AppendixA1, SectionA1.6.1.

ThedraftOU-2RI Report(TtEMI1999a)identifiedthispossiblesolventtankand showedthe locationon a
figure. Ifadditionalinformationdocumentingthispossible solventtankis located,itwill be includedin theRI
report.

FigureAI-10 wasrevisedto inchldelabelsto identifythe UST symbolsthatrepresentthe formerlocationsof
USTs5-2 and5-3, whichtogetherformAOC005.
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SpecificComment41.

AppendixA1 to the SAP, Section A1.63 - ProposedSamplingRationaleand Design. Thefollowing
commentspertainto thissection:

• A data gappertaining to UST5-3 wasidentifiedbecause the formerwaste oil tank locationwasnot
previouslysampled for PCBs, lead,or VOCs. Soil samples shouldbe collectedwithinthe footprintof
formerUST 5-3 and analyzedfor VOCs,TPH, metals, andPCBs.

The sampling location shown on Figure AI-10 to address AST 005G (location SAST5SB01) should be
moved so that it is located as close as possible to, and on the downgradient side of, the former AST.

Responseto SpecificComment 41.

AttachmentA, SAP AppendixA1, SectionA1.6.3.

FirstCommentBullet - No soilsamplingis plannedwithin the USTexcavationfootprintthat most likelywould
havebeenbackfilledwith clean fill soil. Planned soilsamplinglocationsfor AOC 005, which comprisesformer
locationsof UST 5-2and UST 5.-3,are designedto be just outsideof the excavationfootprint. Confirmationsoil
samples(030-MOD1-283and 284) collectedafterremovalof LIST5-3 were analyzedfor VOCs,TPH, SVOCs,
andmetals. Text in SectionA1.6.2.5was revisedto includethis information.

SecondCommentBullet- SamplinglocationSAST5SB01was movedso that it is located as close as possible
to, and on the downgradient side of, the formerAST. Note that this sampling location also serves to
characterize PCBs in soil in the vicinity of former UST 5-3, which was located approximately 15 feet north
(upgradient) of AST 005G.

Specific Comment 42.

Appendix A1 to theSAP, Section A1.7.13 - ProposedSamplingRationaleandDesign. The basis for the
proposedlocationsof soil samplesto be collectedbeneath Building6 (DG006SB01throughDG006SB03)
shouldbe provided. Are these sampleslocatedadjacentto features that mayhave had a chemicalrelease?

Responseto SpecificComment42.

AttachmentA, SAP AppendixA1, SectionA1.7.1.3

Text was revisedto clarify the basisfor the proposedsamplinglocations.Specifically,two samplingpointsare
locatedin the vicinityof the formergaragebays andone samplingpoint is in the northwestcomer of the building
nearestOWS 006B. As presentedin SectionA1.7.1.1, the EBS (IT2001a) describesthelocationofOWS 006B
as "in the northwestcomer" of the building,whichis in conflict with the mapped locationfor thisOWS.

SpecificComment43.

AppendixA1 to theSAP, SectionA1.733 - ProposedSampling Ralionale and Design. Thefollowing
commentspertainto thissection:

• Thissectiondiscussescollectingsoiland discretegroundwatersamples,butFigureAl-12 shows onlysoil
samplinglocationsat these data gapareas. Are groundwatersamplesproposed for this area? If so,these
shouldbe includedon FigureAl-12.

• The SAP shouldindicatethe purposeof the geotechnicalanalysesthat willbe conductedon the soilsample
collectedat locationDG102SB01Specifically,whatgeotechnicalanalyseswillbe performed?

Responseto SpecificComment43.

AttachmentA, SAPAppendixA1, SectionA1.7.3.3.

FirstCommentBullet-Figure Al-12 and SAP Table 1-3were revised to includegroundwatersamplingatData
Gap Buildings43, 44,102,and 505. Note that existingmonitoringwell M05-02 and the planned locationof
monitoringwellsL05-02and D05-09 are next to anddowngradientof Building 347.

SecondCommentBullet - The rationaleand listof analysesforgeotechnicalsamplesare providedin DQO
Table 1-5,andthe test methodsare providedin QAPP Worksheet 19.



SPECIFIC COMMENTS Comments from DTSC-HERD, 11/28/2006

SpecificComment1.

DTSC agreesthatin those caseswheretherearefewerthan 10samples(Section2.2.2,page E2-2)the maximum
concentrationmaybe usedas theExposurePointConcentration(EPC). In,cases wheretherearemorethan 10
samples,calculationof theEPC shouMuse the mostcurrentavailableversionof the U.S. EPA ProUCLsoftware
rather than version2.3 (Section2.2.2,pageE2-2). The most currentreleaseversion,as of October25,2006, is
3.00.02(http:llwww.epa.govlesd/tsclsoftware.htm).

Responseto SpecificComment 1.

RAWP, Section 2.2.2, pageE2-2.

As requested, the most current:version of ProUCL was added for EPC calculations.

Spedlic Comment 2.

Thereis no mentionof anyprocessin the HHRA methodology(Section2, pagedE2-1 thoughE2-5)to reduce
the numberof Contaminantsof PotentialConcem(COPCs). Health pro_:tive mediaconcentrations(e.g.,EPA
Region9 PreliminaryRemediationGoals [PRGs]),meantto screensites, shouldnotbe usedasa 'brightline'
criterionto reducethe number of COPCs.

Responseto SpecificComment 2.

RAWP, Section2, pageE2-1 fl3roughE2-5.

There is no reductionin the nuntberof COPCs priorto calculatingrisks;allorganicand inorganicanalytes
reportedat leastonceareinclu&xiin therisk assessmentcalculations.

SpecificComment 3.

_' Arsenic in groundwateris attributedto 'background'at OU-2C (Section2.5.2,page2-27). Detectedand
estimated(J-qualified)arsenic 'ambient' groundwaterconcentrationsrange from 1.4#g/L to 40.7 #g/L (n=107;
File Name BCK_GWMETALS_l11202.xls). Three of 31 (9.67%)groundwaterarsenicdetectsare in excessof
40.7 #g/L (85.8#g/L, 79 #g/L, and 64.6#g/L) (TableAI-10). Once the additionalOU-2C groundwater
samplesarecollectedand analyzxxl,a statisticaltest shouldbe performedto determinewhetherOU-2C
groundwaterarsenicconcentrationsare, in fact, 'ambient' concentrations.The statisticaltest chosen shouldfocus
on whetherthe extremesof the two groupsdiffer (e.g.,a quantiletest) as opposedto focusingon whetherthe
central tendenciesdiffer. Arsenicin groundwatermustbe includedin the estimateof cancer risk and/orhazard
for total concentrationin the Human HealthRisk Assessment(HHRA).

Responseto SpecificComment 3.

Seeresponseto SpecificComment2 above. The Human-HealthRisk Assessment(HHRA) includesthe total
arsenicconcentrationin the estimateof cancer risk and/or hazard.

SpecificComment 4.

Analysisfor 1,4-dioxane,"a corrunonadditiveto chlorinateddegreasingsolvents",hasnot been conducted
(Section2.5.2,page2-29)and shouldbe incorporatedinto the suiteof analytesofthis OU-2C samplingand
analysisevent.

Response to SpecificComment 4.

The supplementalRI samplingincludesanalysisfor 1,4-dioxane. Pleasereferto SAP Tables 1-2, 1-3,1-6
through 1-8,and2-2.
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SpecificComment5.

Groundwater,soilvaporandsoil.samplesshouldallbe analyzedfor naphthalene,currentlyclassifiedas a
carcinogenby the Office ofEnvironmentalHealth HazardAssessment(OEHHA). AlthoughEPA Method TO-
15recoveriesof naphthalenernaybe variable(Hayes,et al., 2005),naphthalenecan apparentlybe accurately
measuredby EPA methodTO-1:5being used inthis investigationas long ascorrect naphthalenestandardswith
appropriatemoisturecontent are used.

Responseto SpecificComment 5.

Please refer to SAP Table2-2wlfichdemonstratesthat plannedanalyticalmethodsfor VOCs (U.S. EPAMethod
8260B)for soilandgroundwatersamplesincludenaphthalene. As noted,EPA MethodTO-15 willbe used for
soil gasanalysisand willincludenaphthaleneas a targetanalyte.

SPECIFIC COMMENTSAISI'ACHM NT A - RISKASSESSMENTWORK PLAN

SpecificComment6.

The proposedhomegrownproduceexposureperiodof 20 percentof the residentialuse year(i.e.,70 days per
year)(Section2.2.3,pageE2-3) is a reasonableapproximationfortheprobablecentraltendencyexposureperiod.
HERD discussedthis exposureroutewith Dr. SophiaSerda,U.S. EPARegion9, on October30,2006 and EPA
alsoagreesthisvalueis representative.

Response to SpecificComment 6.

Comment noted. No response necessary.

SpecificComment 7.

The FederalGuidanceReportNo. 13(200I) is proposedas thesourcefor radioisotopecancer slopefactors
(Section2.3,pageE2-4). Regardlessof source,the cancer slopefactorsshould agreewith the most recentvalues
availablefromthe U.S. EPA (http://www.epa.gov/superfund/resources/radiation/radrisk.htm#prg)forhealth
assessmentof Superfundsites. DTSC defers to the CaliforniaDepartrnentof Health Servicesshould discrete
sourcesbe identifiedor in the eventof differingadviceon radioisotopecancer slopefactors.

Responseto SpecificComment7.

RAWP, Section2.3, pageE2-4. 'Textwasrevised to confirmthatthe mostrecentvalues availableforcancer
slopefactorswillbe used.

SpecificComment8.

Total risk estimatesfor OU-2C simsdeterminedto be contaminatedwith radioisotopes(Section2.3, pageE2-4)
mustbe presentedas the sum of the incrementalrisk associatedwithboth chemicalexposureand radiological
exposure (OSWER,1997).

ResponsetoSpecificComment8.

RAWP, Section2.3, pageE2-4. Text was revised to confirmthat total riskswillbe presentedas the sumof the
incrementalriskassociatedwith both chemicaland radiologicalexposure.

SpecificComment 9.

DTSC agreesthatevaluationof the inhalationpathwaymaynot be requiredfor the representativevertebrate
receptorsincludedin the OU 242 ERA. Please clearlyexplain,in the text, whythis exposurepathwayis
considered 'not applicable'(Section3.2.6,pageE3-7).

Responseto SpecificComment :9.

RAWP, Section3.2.6. The text was revisedto clarifythe rationaleregardingthe inhalationexposurepathway.



SpecificComment10.

The San FranciscoRegionalWaterQualityControlBoard (SFRWQCB)EnvironmentalScreeningLevel(ESL)
for mercuryin marinewaters(2.5 E-02/zg/L)shouldbe used in the screeninglevelERA for aquatic receptors,

_W' rather than the proposed0.94 #g/L concentration(Section3.3.1,pageE3-8).

Mr. ErichSimonof theWaterBoardprovidedthe followingadditionalcomn_nt onthis issue: "Afterreviewof Jim
Polisini'scomment#10 onthe OU-2CWorkPlan regaxdingthe appropriatemercuryscreeninglevelforuse in the
ERA, we arein agreementwithhisconclusionthatthe 0.94ug/Llevelspecifiedin the WorkPlan (fromthe 2002
NationalRecommendedWaterQualityCriteria)isnot appropriate.In fact,thiscriterionis not applicableatall
withinthe stateof California.Thevaluestatedin the mostcurrentBasinPlan (Table3-3,0.025ug/L),whichis the
samevaluespecifiedin our 2105ESLs,overridesthe CaliforniaToxicsRulecriteria,whichoverridethe National
ToxicsRulecriteria. Anychan_s to thecriteriaspecifiedwithinourBasinPlan wouldrequirean officialBasin
PlanAmendment,whichis an elaborateandtime-consumingprocess."

Responseto SpecificComment 10.

RAWP,Section3.3.1.

Althoughthe 0.025 lag/LwasestablishedbyEPA's 1984mercury review,thisvalue isbased on a 1 ppm FDA
ActionLevel and a BioconcentrationFactor(BCF)of 40,000 l_/kgthat is protectiveof"the marketability"of
saltwaterfish and shellfishforhumanconsumption. This valueis notbased on potentialrisk to ecological
receptors. BecauseAlamedaPoint is withinthe area addressedby the San FranciscoBayBasin Plan, the OU-2C
ERA willuse the 0.025 lag/Lfor screeningpurposes. However,ERA decisionsbasedon this valuefor mercury
forfish and invertebratesmaynot be valid.
NationalRecommendedAmbientWaterQualityCriteria(AWQC)providedby EPA since 1995includea CCC
of 0.94 lag/L,whichis based on a reviewof more than 50 toxicityvaluesfor saltwaterfish and invertebrates,and
thereforehasecologicalandElLArelevance. The 0.94 ug/L valuewasderivedfrom the Final ChronicValue
(1.106 lag/L)listedin Table 3 ofEPA's 1984mercury review,and the 0.85 conversionfactor (totalto dissolved
concentrations)providedby EPA.
U.S. FWS andU.S. EPA havebeenengagedin a debate regardingthe CCC value. U.S. FWS isconcerned
aboutthe protectionof the endangeredspeciesin San FranciscoBayand holds the opinionis that 0.94 l_g/Lis
notprotectiveof the Californialeasttern. However,for ERA calculationsat AlamedaPoint, the Californialeast
tern,alongwitha few otherbirds, is evaluatedseparately.The separateexposurescenariodedicatedto the
Californialeasttern providesan ERA for that species. The0.94 ttg/L valueis used only for the ERA forfish and
invertebrates.

The0.025 lag/Lvaluewill be used in the screening-levelERA. The 0.94 lag/Lvaluewillbe used foraquatic life
(fishand invertebrates)in the refinedERA.

SpecificComment 11.

The hierarchyof aquatictoxicityvaluesshouldbe modifiedso that the 'availabledata from the scientific
literature'(currentfourthbulletedgroup)is the thirdpreferredsourceover the 'Gold Book' values (currentthird
bulletedgroup)(Section3.3.1,pageE3-8). Twentyyearsof aquatictestingand researchhavebeen published
subsequentto the publicationof the 'Gold Book'.

Responseto SpecificComment11.

RAWP,Section3.3.1. The hierarchyof toxicityvalueswasrevisedas requested.

SpecificComment 12.

Recentre-evaluation03irak,et al., 2001and EPA 2005)of the Travisand Arms (1988) soil-to-plant
BioaccumulationFactors(BAFs)shouldbe incorporatedintoapplicableestimationequationsfor the ERA. The
linkto the EPA(2005)changestbr plant uptakecan be found in the Update,Sheet at
http://www.epa,gov/ecotox/ecossl/.
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Response to SpecificComment 12.

RAWP. The requestedsoil-to-plantBAF informationwas incorporated.

SpecificComment 13.

HERD agreesthat selectionof a medianvalueBAF is appropriatewhenmultipleBAF estimatesare available
(Section3.4, page E3-10) as long as the BAF measurementsor estimationsare of equal rigor. However,please
provide a more detailedexplanationandjustificationfor the selectionofthe singlechemicalor group-specific
BAF wheremultipleBAFs are available. This could most easilybe accomplishedwith a multiple-columntable
listing the availableBAFsfor each sourcein columnsand the COPECsin rows with the value selected
highlightedor shaded in some _mner.

Response to SpecificComment 13.

RAWP, Section3.4. Explanationandjustificationwere providedfor the selectionof medianBAF values when
morethan one BAF is available.

SpecificComment 14.

The Exposure Path diagram (Figure 1-1)indicates,in note b, that groundwaterexposurewill only be considered
a completepathway if there is evidencethatgroundwateris dischargingto San FranciscoBay, SeaplaneLagoon
or OaklandInnerHarbor. As this work planoutlinessupplementalcharacterization,please indicatein footnoteb
whether thisdeterminationhasbeen alreadymadebased on existingdataor willbe madesubsequent to the
supplementalsampling. The significantdetailprovidedfor aquatictoxicityevaluationin the Draft work plan
would indicate that the determinationhasbeenmadethat groundwaterdischargesto San FranciscoBay surface
waters.

Responseto SpecificComment 14.

RAWP,Figure1-1.

The footnotefor Figure 1-1wasrevised to statethat this informationwillbe determinedsubsequentto the
supplementalRI sampling.

SpecificComment 15.

The screening-levelrisk assessmentprocessis describedas medium-by-medium(Figure 3-1). In a medium-by-
mediumevaluationthe figure shouldbe amendedso that the actionafter the firstdecisionpoint of 'Complete
exposurepathwaypresent' for a 'no' responseis 'Delete preliminaryCOC from furtherconsiderationfor
mediumunderevaluation'.

Responseto SpecificComment 15.

RAWPFigure3-1 was amendedas requested.

SpecificComment 17.

This work planproposesto evaluateherbivorousand insectivorousdietsin both the SLERAand Step 3 refined
SLF_RA(Table3-3). However,differentdietaryregimesare proposedfor the same representativespeciesin the
SLERA versusthe Step 3A refinedSLERA. Pleaseprovide some rationaleforestimatingecologicalhazardfor
the same representativespeciesas an herbivorein the SLERA but as an invertivom(e.g., song sparrow)in the
Step 3A refinedSLERA (Table3-3). At the same time a differentrepresentativespecies is evaluatedas an
invertivorein the SLERAbut as an herbivore(e.g.,American robin) in the Step 3A refined SLERA.

Response to SpecificComment 17.

Rationalewasprovidedfor the herbivorousand insectivorousdietaryregime,sof the representativespecies.
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SpecificComment 18.

A subsetof theaquatictoxicityvalues(Table3-4) wascheckedand allaquatictoxicityvaluescheckedare
acceptable. However,the recent(i.e., since 1986) scientificliteratureshouk]be checkedfor more protective
concentrationsfor the mono-substimtedbenzenecompoundsandPolycyclicAromaticHydrocarbons(PAHs)
wherethe 'Gold Book' is citedas the source.

Responseto SpecificComment 18.

The scientificliteraturewillbe checkedfor toxicitymore currentthanthe 'Gold Book' values. If this
informationis published, it willbe cited.

CONCLUSIONS

Comment.

Severalclarificationsand modificationsare requiredin the HHRA, the SLERA andthe refined,Step 3A,ERA
methodologiesoutlined. HERD does notconsiderthese extensivechanges.

The modificationwith the mostpotentialimpactto the SLERA is the useof"the SFRWQCBEnvironmental
ScreeningLevelof 0.94 ttg/Lwater concentrationfor mercury. A minorclarificationis the inclusionof a table
presentingthe range of BioaccnmulationFactors(BAFs)availableindicatingthe valueselectedas representative.
The secondminor clarificationis validationthat more recentscientificstudieshave not supercededthe 'Gold

Book' substitutedbenzene and PAH toxicityvaluespublishedin 1986.

Responseto Comment

Comment noted. Text was revised to include the requested modifications as described in the
Comment/Responses above.



RESPONSE TO COMMENTS ON
DRAFT WORK PLAN FOR SUPPLEMENTAL REMEDIAL INVESTIGATION

SAMPLING AT OPERABLE UNIT 2C

_m' ALAMEDAPOINT,ALAMEDA,CALIFORNIA
DATED SEPTEMBER 2006

CTO-0081

Comments from RWQCB, 11/20/2006

GENERAL COMMENTS

General Comment1.

Petroleum ScreenCriteria- Pleaseusetheappropriatescreeningcriteriaforall TPHprogramconstituentsas
establishedin the InterimFinalScreeningfor EnvironmentalConcernsat 37teswith ContaminatedSoil and
Groundwaterpreparedbythe San FranciscoBayWaterBoarddatedFebruary2005 (F_,SLs).

Responseto General Comment 1.

Textandtables(Table2-2,QAPPWorksheet15-SoilandWater,andTableA1-2)wererevisedto refer to the 2005
ESLs.

SPECIFIC COMMENTS

SpecificComment 1.

Section 1, pg 1-1: Bullet labeled "12 data gap areas" - The buildings listed for IR Site 5 includes

Building#34, whichseemsto be locatedinIR Site 12,basedon Figure2-1.Also, buildings282 and415
arelistedhere,butnoton Figure2-1. Pleasecorrectthisdiscrepancy.

Responseto SpecificComment 1.

Figure 2-1 was revised to include labels for the former locationsof Building 34 (northeastcomer of
Building 500) and Building415 (southeastcomer of Building5). The former locationof Building 282
is alreadyshownand labeled(southeastcomer of Building6). Note that the formerlocationof
Building 34-1, whichis not a data gap, is locatedatIR Site 12.

SpecificComment2.

Section2.2-3,pg 2-13: Underl_roundStorage Tank table- USTs 10-1through10-6 arelistedas removedin
this table,whereasinthe Undergj_undStorageTankSummaryReport (4/10/03,TetraTech)thesetanksare
listedas closedin placeandfille!!with sand.Pleaseaddressthisdiscrepancy.

Responseto SpecificComment2.

TheUST tableon page2-13was revisedto showthatUSTs 10-1through10-5were closedin placeandonly
UST 10-6wasremoved.

SpecificComment3.

Figure 1-2: IR Sites 8 and 26 are shownin thisSite LocationMap forOU-2C, eventhough they arenotpart in
OU-2C? Pleaseremovereferenceto sites 8 and26. Figure 1-2 in AttachmentA needs to be correctedas well.

Response to SpecificComment3.

The boundariesfor OU-2Care ckmrlydefinedby the blueborderon Figure 1-2. Site locationmaps typically
includeadjacentIR sitesto providean indicationof other nearbypotentialsourceareas and to show locationsof
sitefeaturesrelevantto the areaunder investigation(e.g.,IR Site 8 and 26 monitoringwell locations). Therefore,
Figure 1-2willnot be revisedto removeIR Sites 8 and 26.
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SpecificComment 4.

Figure 2-1: The zoomed outmap on the upperrightcomer of this figuremakesit look like AlamedaPoint is
floating in the San FranciscoBay withouttherest of Alamedaattached.Pleasefix thismap so it lookscorrect.

Responseto SpecificComment4.

Since a previousfigure (Figure 1-2)showsthe relationshipbetweenAlameda Pointand other landareas,Figure
2-1was not revised.

SpecificComment5.

AttachmentA: Table 1-2- EvaluationArea3- At the 10117106AlamedaPointBCT meetings,therewas
discussionaboutDNAPLPlume5-3beingwithinevaluationarea3. Why areonly2 groundwatersamples
proposedto be takenwithinevaluationarea 3?

Responseto Specific Comment5.

The DNAPL source removalactions,consistingof the six-phaseheatingactivity,includegroundwater
monitoringduringand after the removalactionin orderto monitorthe effectivenessand possiblerebound. In
SAP Appendix AI, Foreword,PageAl-ii, text wasadded to clarifythat the monitoringdata from wellsinstalled
as part of the six-phaseheatingactivity,includingmonitoringforrebound effects,willbe includedin the OU-2C
RI report.

SpecificComment 6.

Attachment A: Table 2-2 - Someanalytesshownin this table haveTargetMethodReportingLimitsabove
ESLs (These analytes were called out with footnote 'f'). Please include a section in the report that discusses why
these constituentsare being anal)TzxJusingmethodswith detectionlimitsabove screeninglevels. Seecomment
#$8 also.

Responseto SpecificComment:6.

Text was addedto SAP Section 2.4 to discussanalytes with detectionlimits above regulatorycomparison
criteria.

SpecificComment7.

QAPP Worksheets: QAPPWorksheet3 - Pleaseupdatethe distributionlistso thatthe WaterBoardproject
managerisErichSimon,(510)622-2355,ersimon@waterboards.ca.gov.

Responseto SpecificComment 7.

AttachmentA, QAPPWorksheet3 wasupdatedas requested.

SpecificComment 8.

QAPPWorksheets: QAPPWorksheet15- Soil - Someanalytesshowninthis tablehaveProjectQuantitation
LimitsandMethodDetectionLimitsaboveESLs (Theseanalyteswere calledoutwith footnote 'e'). Please
includea sectionin the reportthatdiscusseswhy these constituentsarebeing analyzedusing methodswith
detectionlimitsabovescreeninglevels.

Response to SpecificComment 8.

Text wasaddedto SAP Section 2.4 to discuss analyteswithdetectionlimits above regulatory comparison
criteria.

SpecificComment9.

SectionA1.2.2.1,pg. A1-31: EBS, 2001 Soiland GroundwaterSampling - Pleaseincludeatwhatdepths
the Phase2t3HydroPunchgroundwatersamplingoccurredat.Also, pleasedefinewhat'elevatedconcentrations'
meansin thethirdto lastsentence(abovePRGsorESLs?)
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Responseto SpecificComment 9.

AppendixA1, SectionA1.2.2.1,PageA1-31.

Text was revisedto indicatethe depthof hydropunchsamples(10 to 12feetbgs) andthe third to last sentence
wasrevisedas follows:

"ConcentrationsexceedingMCLs werereportedfor 1,2-DCE(240 to 320 _tg/L)and vinylchloride(4 to 79
pg/L) in two of the groundwa_"samples."

SpecificComment10.

Table AI-I: AppendixA1 - MCLs for Chromium- TheMCLsforchromiumlistedare100 _tg/Lfor
FederalMCL and50 ttg/LforC_flifomiaModifiedMCL. PleasespecifytheseMCLsare for TotalChromium.

Response to SpecificComment 10.

AppendixA1, TableAI-1 wasrevisedto specifythat 100 and 50 lag/Lare the federaland CaliforniaMCLs,
respectively,for totalchromium.

SpecificComment 11.

Table A1-6:2001 result for FWBZ WellsM05-03,M05HW-01,M10-01- The gasolineresult listedhere
shows that 486,000,000_tg/kgwere measured.Please confirmthat this is correct,andif so, include a footnoteto
discuss thismeasurement.

ResponsetoSpecificComment11.

Thisgasolineresultis discussedin SectionA1.5.2.5,pageA1-54. A footnotewasaddedto TableA1-6 to referthe
readerto thissection.

SpecificComment 12.

Table A1-9: Table - Pleasespecifyif chromiumresultsthatarepresentedaretotalchromium,chromiumHI,or
chromiumVI.

Response to SpecificComment 12.

Entriesfor totalchromiumin TablesA1-9 and AI-10 wererevisedto "chromium,total".
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RESPONSE TO COMMENTS ON
DRAFT WORK PLAN FOR SUPPLEMENTAL REMEDIAL INVESTIGATION

SAMPLINGAT OPERABLEUNIT2C
ALAMEDAPOINT,ALAMEDA,CALIFORNIA

DATED SEPTEMBER 2006
CTO-0081

Comments from U.S. EPA, 1112012006

GENERAL COMMENTS

General Comment 1.

Please address the impact, if any, on the proposed soil gas sampling, from the ongoing six-phase heating removal
actions at Building 5. Include a figure depicting the vertical and lateral area affected by the heating during the
current and future removal actions together with the locations of the proposed soil gas samples.

During the teleconference on January 30, 2007, EPA requested that the plan include a clear explanation of
the stated purpose of the soil gas sampling and how it was going to be coordinated with the six-phase
heating project. EPA requested incorporation of an explanation of how' the collection of good quality
samples would be accomplished and at what temperature the subsurface needs to be. Additionally, DTSC
suggested that subslab soil gas samples be collected 2 to 4 weeks after temperatures returned to ambient
following cessation of heating and agreed to provide a reference on subsurface conditions.

Response to General Comment 1.

A detailed discussion has replaced existing text in SAP Appendix A1, Section A1.1.3.4 - Subslab Soil Gas
Sampling, in order to provide a clear explanation of the stated purpose of the soil gas sampling, how it will be
coordinated with the six-phase heating DNAPL source removal action, and how the quality (representativeness)
of data collected in the vicinity of the six-phase heating activity will be evaluated. This discussion clarifies that
the number of sampling points expected to be directly impacted by the six-phase heating activity (i.e., located
within the boundaries of the activity) is limited (10 of 100 sampling locations), that the arealikely to be impacted

by elevated groundwater temperature is limited (up to 40 feet from the six-phase heating electrodes), and that
collection and removal of steam and vapors generated by the six-phase activity likely mitigates the impact to
ambient soil gas concentrations. The following is the text of the new Secdcm A1.1.3.4:

"Soil gas samples will be collected from under the concrete slab at Building 5 at a density of approximately
one sample per 6,000 square feet (SAP Figure 2-3) distributed over a grid with spacing of approximately
90 feet between sampling points. Samples will be collected in Summa canisters in accordance with
subslab soil sampling procedures and will be analyzed for VOCs plus naphthalene using United States
Environmental Protection Agency (U.S. EPA) Method TO-15. The data from this investigation will be

used to evaluate the potential risk to the hypothetical future occupants of the building from vapor intrusion
of VOCs that may migrate from groundwater to indoor air. Note that Building 5 is currently vacant.

'_I'he primary use of subslab soil gas data will be for risk assessment calculations. Subslab soil gas data
will not be used to characterize the nature and extent of soil or groundwater contamination because soil

and groundwater are being sampled and analyzed directly. Additionally, subslab soil gas data for VOCs
that are also reported in soil and groundwater may be used to evaluate the relative distribution of VOCs

among the environmental media.

'q'he structure currently identified as Building 5 was erected in two stages, with the southern portion built
in 1942, followed some years litter by the northern portion (5A). The foundations and footers of the two

portions of the building may differ, which may influence the distribution of subslab soil gas. To provide
for evaluation of subslab soil gas data as impacted by possible subsurface infrastructure differences
between the northern and southern portions of Building 5, sampling is planned as follows:

_, • For the southern portion of the building (approximately 315,000 square feet), 55 subslab soil gas
sampling locations are planned, to be numbered EAISG001 through EAISG055.
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• For the northern portion of the building (approximately300,000 square feet), 45 subslab soil gas
sampling locations are planned, to be numbered EA1SG056 through EA1SG100.

"The ongoing six-phaseheatingsource removalactionmay impact the quality of subslab soil gas data in the
vicinity of Plume 5-3 (Figure A1-2). Ten of the 100 planned subslab soil gas sampling locations are
within the boundaries of area currently undergoing six-phase heating activities, including sampling
locations EA1SG017, EA1SCKH8,EA1SG027, and EA1SG028 within the Phase I area (activities
completed in January 2007), and sampling locations EA1SG038 through EA1SG040, and EA1SG049
through EA1SG051, within the,,Phases II and HI area. SAP Figure 2-3 shows the portions of the Plume 5-
3 addressed by each phase and the larger fenced areas that encompass the removal activities. Note that
heating electrodes are all located inside the area delineated by the 10,000 lxg/Lcontour. Elevated
groundwater temperatures, collection and removal of soil vapors, and reduction of VOC concentrations in
groundwater may impact subslab soil gas data quality; specifically, subslab soil gas concentrations will not
be at steady state within the area of the six-phase heating removal action.

"Six-phase heating source removal activities began in August 2006 for Plume 5-3, which is located
beneath the former plating shop area in the central area of the southern portion of Building 5 and
encompasses an area of approximately 40,000 square feet (Shaw 2007). The removal action is being
conducted in three phases (each phase addresses groundwater beneath a surface area of approximately
13,000 square feet) and raises groundwater temperatures in the center of the plume at 12 feet bgs to
approximately 90°C. Vapor extraction wells installed to 5 feet bgs collect and remove steam with
entrained contaminant vapors from the plume area. Phase I was to be completed in January 2007, with
Phases 1Iand 111to follow. Monitoring of groundwater temperatures during Phase I of the Plume 5-3
removal action (Shaw 2007) and during the Plume 5-1 removal action completed in 2004 (Shaw 2006)
demonstrated that groundwater temperatures are not elevated above ambient (approximately 22 °C) beyond

30 to 40 feet from each heating electrode. Additionally, data from the six-phase heating source removal
action for Plume 5-1 (located to the east of the northern portion of the building, as shown on Figure A1-2
and SAP Figure 2-3) indicated that groundwater temperatures at the center of the heated area returned to
ambient levelsafter approximately 1.5 years (Shaw 2006).
"Within the area of Plume 5-3, six-phase heating activities will have impacted soil gas concentrations that
were likely at near-steadyconditions for the past 10 to 15 years (plating shop activities that were the
probable source of VOCs in grcmndwaterwere discontinued by 1991), as suggested by calculations
presented in the article "Assessing the Significance of Subsurface Contaminant Vapor Migration to
Enclosed Spaces" (Johnson et al. 1999). However, subslab soil gas concentrations (i.e., concentrations in
the proposed sampling zone at 5 inches below the base of the slab) are likely not significantly affected
where groundwater temperatures remain at ambient levels outside the six-phase heating area. The
collection and removalof steam with entrained contaminant vapors from above the heatedplume area may
reduce the impact of the heating activities on soil gas concentrations outside the plume area; specifically,
capturedvapors cannot migrate beyond the removal area. Reduction of VOCs in groundwater from
concentrations greater than 10,000 _tg/Lto concentrations less than 1,000 _tg/Lwill have a long-term
impact on subslab soil vapor concentrations. Regardless of when planned subslab soil gas sampling within
the six-phase heating removal action area is conducted (before, during, or after heating), concentrations
measured will only be representative of the time of sampling.

"Both the ongoing six-phase heating activities and the subsequent reduction of VOC concentrations in
groundwater result in a level of uncertainty as to whether measured soil gas concentrations represent
steady-state conditions. As a result, there is a level of uncertainty regarding the representativeness (i.e.,
quality) of subslab soil gas in the vicinity of Plume 5-3. Therefore, subslab soil gas data from this area will
be evaluated prior to use in characterizing risks for the indoor air pathway. However, it is likely that soil
gas concentrations will not be greatly impacted outside the area of heated groundwater (i.e., at distance
greater than 40 feet from the heating electrodes). To assess the representativeness of subslab soil gas data
collected outside the expected r.'dius of influence of the six-phase heating activities, the distribution of
VOC concentrations in subslab soil gas in relation to distance from the six-phase heating source removal
activities will be examined. In addition, the impact of collection and removal of steam with entrained _'



contaminant vapors from above the heatedplume and the reduction of VOC concentrations in groundwater
as a result of the removal action will be taken into consideration.

'_I'oprovide for collection of subslab soil gas in conjunction with six-phase heating activities and for
evaluation of quality of soil gas data, as impacted by this source removal action in the southern portion of
Building 5, sampling is planned as follows.

• Prior to installation of the subslab soil gas sampling probe at all sampling locations within the six-
phase heating source removal actionarea and at selected locationsoutside the six-phase heating area,
temperature measurements will be collected from beneath the slab.

• For the ten subslab soil gas sampling locations that are within the Plume 5-3 area, samples will be
collected prior to implementationof heating activities (six-phaseheatingPhasesII and liD, ifpossible,
or 2 to 4 weeks after groundwater temperatures have returned to ambient levels. This includes
sampling locationsEA1SG017,EA1SG018, EA1SG027, and EA1SG028withinthe PhaseI area,and
sampling locationsEA1SG038 through EA1SG040,and EA 1SG049 through EA1SG051,within the
Phases II and Ill area.

• For the remaining subslab soil sampling locations, which are all more than 40 feet from the six-phase
heating electrodes and unlikely to be significantly impacted by the removal action, samples will be
collected without restrictions related to the six-phase heating area.'"

References:

Johnson,P.C.,M.W. Kemblowski,and R.L. Johnson. 1999. Assessingthe significanceof subsurface
contaminantvapormigrationto enclosed spaces: site-specificalternativesto genericestimates.Journal
of Soil Contamination,8(3):389---421.

Shaw Environmental,Inc. 2006. Final Field ActivitiesReportDNAPL SourceRemovalAction, Installation
RestorationSite5, Plume5-1, AlamedaPoint,Alameda, California. January 25.

_, . 2007. ProjectUpdate: ElectricalResistanceHeatingfor DNAPLSource Removalat IR Sites4
and 5, AlamedaPoint,Alameda, California. PowerPointpresentation. January.

GeneralComment2.

Pleasedescribemore fullythe scopeof the proposedradiologicalremovalactionas it relates to Site 5, i.e. the
storm/sewersegmentrunningwestof Building 5 to the SeaplaneLagoon andthe lateralstormdrain nmning
from Building5 to Site26. Even thoughthe workplanstatesthat it will not addressrad issues,the Remedial
InvestigationReportdoesneedto includeall informationrelatedto radiologicalcleanup,includingthe two areas
mentionedabove,in orderto makea determinationof whetherfurtheraction is neededfor the FeasibilityStudy.

Responseto GeneralComment2.

For WorkPlan Section3.17 a new paragraphwas added to includethe followingnew informationonthe
plannedradiologicalremovalaction:

"A stormdrain radiologicalremovalactionis being planned. Preparationof the work plan and the removal
activitieswillbe conductedby anotherNavy contractor. The primaryobjectivesare 1)to researchand
investigateallpreviousstormand[sewer line removalwork in OU-2C, includingIR Site 5 and Building400 and
stormdrain linesfrom Building5:to SeaplaneLagoon, whichwas done by New WorldTechnologyin the fall of
1998and springof 1999(NewWorld Technology2002), and2) to completea time-criticalremovalaction
(TCRA)actionmemorandumand work plan,along with all removalof the storm and sewerlineswith
radiologicalcontaminationin the OU and reconstructionof the stormdrain system. The endresult of thisTCRA
at impactedsiteswillbe a finalst_us survey(FSS)document. TheFSS will providethe documentationneeded
to confirmthatradiologicalcontaJminationhasbeen remediatedto levelsthat satisfycriteriaestablishedby the
NavyRadiologicalAffairsSupportOffice(R.ASO),U.S. EPA, andthe CaliforniaDHS. For radiological
contaminationassociatedwith stormdrainsand sewers,the FSS will providethe documentationfor the Navyto
obtain RASO,U.S. EPA, and DEISconcurrenceon the release of OU-2Cfor unrestrictedpublicuse as specified
by applicablefederaland stateguidanceand policies(NRC 1974,1992;DHS 1988)."
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GeneralComment 3.

Pleasebe awarewhendraftingthe RemedialInvestigationReportandpresentingthe HumanHealth Risk
Assessment,that the totalrisk for allcontaminantsmust be includedin additionto presentingthe incremental
risk. Thus the risk due to backgroundinorganicsmust be includedin the risk number representingtotal risk.

Responseto GeneralComment3.

In accordancewith standardproceduresfor RIs,both total (backgroundinorganicsincluded)and incrementalrisk
are calculatedand all analytesdetectedatleastonce are includedin the HHRA. Both totaland incrementalrisks
are discussedandtabulatedin the risk assessmentsectionof the RI report. Additionally,there is no elimination
of COPCsprior to risk calculation;all organicand inorganicanalytesreportedat least onceare includedin the
risk assessmentcalculations.

SPECIFIC COMMENTS

SpecificComment 1.

Althoughthe SAP statesthatthem willbe 100subslabsoilgas samplinglocations,AppendixA1 and the SAP do
not include afigure depictingthe locationswheresoilgas sampleswill be collected. Pleaseprovide a figurewith
the soilgas samplinglocations.

Response to SpecificComment 1.

A new figureshowing subslabsoil gas samplinglocations has been includedin theSAP (Figure 2-3) in the
draftfinal WorkPlan.

SpecificComment 2.

Section2.3.4,WaterQuality, fourthparagraph:Pleaseremovethe lastsentencefromthis paragraphas it is
incorrect.Groundwaterwith TDS lessthan 10,0130mg/l is considereda potentialdrinkingwatersourceandthus
wouldbe consideredpotentiallysuitablefordomesticuse.

Response to SpecificComment2.

WorkPlan,Section2.3.4,Page2-20,fourthparagraph,lastsentence.The phrase"...and wouldnotbe
consideredfordomesticuse" wasdeleted.

SpecificComment3.

Section 2.5.2,Groundwater Contamination:The text in thissectionand in AttachmentA1 describes
groundwaterplumes5-1, 5-2, 5-3, and 5-4,but these figuresarenotlabeledon any of the figures. FigureA1-2
includestwoof the plumes,butneitheris labeled.Pleaseprovideonefigurethat includesall fourgroundwater
plumeswith labels.

Response to SpecificComment3.

SAPAppendixAI, FigureA1-2 wasrevisedtoincludethe locationsof Plumes5-2and 5-4 and labelsforeach
plume. Inaddition,in responseto DTSCcomments,a Figure1-3was addedto the WorkPlan (andexisting
Figure1-3was renumbered1-4)showingthe locationsof the studyareasandthe fourplumes.

SpecificComment4.

Section 3.11: EPA woulddisagreewith the assertionthatthe SurfactantEnhancedDNAPLextractionshowed
"excellentmassremoval". Inourreviewof the workplanand subsequentstudyreport we expressedconcernthat
the initialsubsurfacemassofDNAI_Lhadbeenvastlyunderestimated.Thisunderestimationwasdue 1)to lack
of lateralandverticalsubsurfacecharacterizationof the areapriorto the pilotstudy,and 2) using concentrations
fromscant monitoringwelldata,rather than taking morerepresentativediscretehydropunchdata, to derivemass
of DNAPLpresent. This concernwas shownto be valid whenBERC performedan in-depthlateraland vertical
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characterizationof the subsurfacein preparationfor theirSteamEnhancedExtraction(SEE)PilotStudy. They
foundconcentrationsof contaminationtwo to threeordersof magnitudehigherthan that used in the SurbecPilot
Studycalculations. Thus, the extraordinarilyhigh percentageremovedduring the SurbecPilotStudy is directlya
resultof underestimatingthe initialmassof contaminationin the subsurfacerather than a demonstrationof the
effectivenessof their treatment. Pleaserevisethissectionand also include a descriptionof the more successful
BERCSEE PilotProjectfor completeness.The BERCSEE pilot studyhelpedto supportthe lateruseof six-
phaseheatingfor furtherDNAPLremovalbecause itemployssimilarremediationtechniques.

Responseto Specific Comment 4.

Thesectionwillberevisedto providetherequestedadditionalinformationon theBERC Study.The
informationregardingtheSurbecstudywasextracteddirectlyfrom the Draft RI report (SulTech 2005)
and willnotbe modified.

SpecificComment5.

FigureA1-16:DecisionLogic for Installationof Permanent GroundwaterMonitoringWells:It is unclear
whyall of the arrowsfrom the boxes withtext that begins,"With Active Involvementof the Regulatory
Agencies..."exit those boxesand go directlyto a box containingthe text "No FurtherRemedialInvestigation."
Sincethese boxescall for installationof new monitoringwellsand/or addingcontaminantsof concern(COCs)to
the BasewideGroundwaterMordtoringPlan (BGMP),it appearsthat an intermediatebox/actionis needed. For
example,the new wellor the upgradientor downgradientwell shouldbe sampledat the same timethe
groundwaterwell in whichthe inconsistentresultsweredetected. Then, the decisionabout addingCOCsto the
BGMP would requirea separatebox, with an arrowfrom thisbox to the no furtherinvestigationbox.

Response to Specific Comment 5.

DecisionLogic for Installationof PermanentGroundwaterWells (FigureAI-16, renumberedAI-17) was
revisedto confirmthat one roundof groundwatersamplingduring the SupplementalRI fieldactivitieswillbe
conductedfor all new monitoringwellsandwhen thereis an existingdowngradientor upgradientmonitoring
well, screenedatthe depth of interest,that meets the requirementof the decision logic,oneround of groundwater
samplingduring the SupplementalRIfield activitieswillbe conductedfor this well also. Additionaltext has
beenadded to FigureAl-17 to providefor additionalroundsof samplingunderthe basewidegroundwater
monitoringprogram.

SpecificComment6.

FigureAl-17: DecisionLogic for SWMU Step-OutSoil Sampling:Thedecision logicneedstobe revised.
First,the decision,"Arethereother soildata collectedwithin50 feet with resultsbelowcriteria?"doesnot
addressthe verticalextentof contamination.Second,the decision"Areresultsconsistentwith knownnatureand
extentof contaminationT'willnot identifylocationswhere the extentof contaminationhasnotbeen defined. It
is possiblethatconstituentsconsistentwith previousresultscould be detectedabovethe comparisoncriteria;this
wouMresultin a "Yes"decisionfor questionaboutconsistencyand wouldresult in no furtherinvestigationeven
thoughthe extentof contaminaticmmaynot havebeen defined. Itappearsthat the secondquestion (after
determiningthat resultsareabow•. comparisoncriteria)shouldbe replacedby a questionthat asksif the extentof
contaminationhasbeendelineated. If the answeris Yes, then the questionabout consistencycan be asked. If the
answeris "No," thenthe resultshouldbe to collectand analyzesamples. Pleaserevise the decision logic.

Responseto SpecificComment:6.

DecisionLogic for SWMU Step-OutSoil Sampling (FigureAl-17, renumberedAl-19) was revisedas
follows:

1) A new seconddecisionhas been addedthat asks whetherthe verticalextenthas been characterized.
This will requirefurthersamplingif existing soil datado not addressverticalextent. If the verticalextent
has not beencharacterized,an intermediatestephas been added to collect andanalyzeadditionalsoil
samples fromthe saturatedzone in the FWBZ(to maximumdepth of 30 feet bgs) for analytesabove
comparisoncriteria.
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2) The third decision was revised to read "Are there other soil data collected at comparable depths within
50 feet for the analyte(s) exceeding comparison criteriaT' If there are no planned or existing data within
50 feet for the analytes exceeding criteria, additional sampling will be conducted.

3) The Supplemental RI sampling is designed to address those areas of known contamination where the extent of
contamination has not been delineated (i.e., Evaluation Areas 1through 6), and most SWMUs are within the
Evaluation Areas. Therefore, SWMU step out sampling is not needed to complete the delineation of the extent

of known contamination. SWMU step-out sampling is designed to complete the characterization of previously
unknown contamination associated with the SWMU. To clarify that the purpose of the Decision Logic for
SWMUs is to characterize the extent of contamination associated with SWMUs, the final step of this logic has

been revised to read "No FurtherSWMU/Data Gap Investigation."

Additionally, a figure entitled Decision Logic for SWMU/Data Gap Step-Out Groundwater Sampling

(Figure A1-20, attached) has been added to SAP Appendix A-1 to provide for step-out discrete
groundwater sampling for SWMUs outside the area of known groundwater contamination and for Data
Gap buildings. SWMU/Data Gap step-out groundwater sampling will be conducted if results of discrete
groundwater sampling are above comparison criteria and there are no planned or existing data within 50
feet for the analyte(s) exceeding comparison criteria.

The DQOs (SAP Tables 1-7, 1-8, and 1-9) for soil sampling at locations at which TPH is a potential
contaminant of concern have been revised to state that the vertical boundary includes vadose zone soil and
soil collected at the water table. SAP Table 1-3 has been revised to include collection of a soil sample at
the soil/water interface (4 to 6 feet bgs) for each of 51 planned soil sampling locations for which TPH

analysis was included. Note that the sample collected at the third soil sampling interval will be analyzed
for the same parameters as those for the planned shallower samples. SAP Table 1-3 was also revised to
include sampling at the soil/water interface for step-out soil sampling locations.

SpecificComment7.

Table A1-9,Monitoring WellGroundwaterData: Summary of MetalsExceedingScreening Criteria:
Resultsappeartobe repoltedin microgramsper literhowever,the table headerindicatesthat resultsam "reported
in milligramsper liter. Pleaseaddressthisdiscrepancy.

Responseto SpecificComment 7.

TableA1-9 wasrevised to read "reportedin microgramsper liter."

Comments on EvaluationArea 1

SpecificComment8.

AlthoughVOCs werereportedabove screeningcriteriaat severaldiscretegroundwatersamplinglocations
(including,057-006-014andS052-2 throughS052-4)in the southernportionof EvaluationArea 1,no
monitoringwellsoradditionaldelin_tion is proposedin thisarea. Since theselocationswere only grab
groundwatersamples,itappearsthat a monitoringwell is neededin thisarea. Please includea shallow(water
tablewell) in this area.

Responseto SpecificComment8.

No monitoringwell is needed. Existing (andcurrentlymonitored)wellsM10-01and M05HW-01arelocatedin
the area southof Building 5. Groundwatersamplingwas conductedsouth(upgradien0 of thisarea withinEBS
Parcel 53 (Building12adjacent to IR Site 10)and southoflR Site 5. VOCresults for these samplingpoints
(collectedaspart of the same investigationas S05-02-2and S05-2-4,and collectedduring the EBS) indicated
that VOCs were belowdetectionlimitsor belowMCLs. Thesedata pointswere addedto Figure3-1 in the main
Work Plan,and FiguresA1-3 andA1-4 in AppendixA1. A discussionand evaluationof the analyticalresults
derivedfromthese samplingpoints was addedto the text in AppendixA1 SectionA1.1.2.7.
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SpecificComment9.

SectionA1.1.2.1,Phase 2B and3 Investigation, 1991GroundwaterSampling,Page A1-7: Duringthe
Phase2B and3 Investigation,the concentrationsof arsenic(27.3ug/L) andnickel(222 ug/L) in groundwaterat
M05-03 exceededtheir respectivescreeningcriteria(i.e.,the 95 groundwaterpercentileforarsenic[20.7ug/L]
and Cal-MCLfor nickel[100ug]])atM05-03; however,the last sentenceof the firstparagraphstatesthat only
VOCs were reportedat concentrationsexceedingthe screeningcriteria.Pleaseresolvethis discrepancy.

Response to SpecificComment9.

SAP AppendixA1, SectionA1.1.2.1,PageA1-7. Thissectionwasrevisedtoincludea discussionof metals
exceeding MCLs.

SpecificComment 10.

Section Al.l.2.1, Phase213and 3 Investigation, 1991Groundwater Sampling, Page A1-7: Accordingto
Table C-8 of Appendix C, SVOCsreportedin groundwaterat M05-3duringthe Phase2B and 3 Investigation
include 1,2-dichlorobenzene(DCB); 1,3-DCB;1,4-DCB;2,4-dimethylphenol;2-methylnaphthalene;
bis(2-chloroethyl)etherand naphthalene. However,the discussionin thethirdparagraphof SVOC resultsfor
M05-3 indicatesthat phenol,2,4-dimethylphenol,andbis(2-ethylhexyl)phthalatewere reportedin groundwater,
and that bis(2-ethylhexyl)phthalateexceededscreeningcriteria. Pleaserevisethe discussionof groundwater
results fromM05-3 to be consistentwith Table C-8.

Response to SpecificComment 10.

SAP AppendixA1, SectionA1A.2.1, PageA1-8. This sectionwas revisedto cite the listof SVOCs reported
(1,2-dichlorobenzene(DCB); 1,3-DCB;1,4-DCB;2,4-dimethylphenol;2-methylnaphthalene;
bis(2-chloroethyl)etherandnaphthalene),whichis consistentwith AppendixA2, Table C-8.

SpecificComment 11.

SectionA1.12_5,EnvironmentalBaselineSurvey,1995GroundwaterSampling,
Page Al-13 through Al-14: The discussionof VOCsreportedin groundwateratEBS Parcel57 is incomplete.
AccordingtoTableC-8,in additiontothe VOCs mentionedin thediscussionon PageAl-13, Phase2B
groundwatersamples(i.e.,057-0(16-014through-016)alsocontained1,2Michloropropane(1,2-DCP)at
1 to2 ug/L),2-butonone(39J ug/L),benzene(0.6XJ to I J ug/L),carbonteWachloride(130 ug/L),chlorobenzene
(19ug/L),chloroethane(2 to 13ug/L),chloroform(28 to 85 ug/L),chloromethane(4 J ug/L),ethylbenzene
(31ug/L),methylenechloride(2 to5 ug/L),PCE(2 ug/L),toluene(12 to 69 ug/L),TCE (3 to 10ug/L)andtotal
xylenes(270Dto790Dug/L). PleaserevisethediscussionofVOCs reportedin groundwaterin EBS Parcel57 to
discussallVOCsreportedduringthe Phase2B groundwatersampling.

Response to SpecificComment 11.

SAPAppendixA1, SectionA1.1.2.5,PagesAl-13 throughAI-14. This sectionwasrevisedto clarifythatthe
VOCs currentlycitedwererepomxtatconcenWationsexceedingMCLs andto listotherVOCsalsoreported.

SpecificComment 12.

Figure A1-2,Evaluation Area 1: This figuredoes not includelocationsM05-19 orL05-07,whichare
discussedin thetext ofSectionA.1.1.3.2. Forcompleteness,please includethese proposedlocations;if
necessary,an asteriskoranothersymbolcouldbe used withthe well identifierto indicate that these wellsmay
not be installed.

Response to SpecificComment12.

SAPAppendixAI, FigureA1-2 was revisedtoshow the proposedlocationsof'_o be determined"wellM05-19
andL05-07. A typographicalerror on the revised figure thatwas notedduringthe January30,2007,conference
call hasbeen revised.
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Commentson Evaluation Area3

SpecificComment 13.

Section A1.3.2.1,AdditionalWork at IR Sites4 and 5, 1992-1993SoilSampling: Thedescriptionsample
locationsBO5PS-01throughB05PS-10is notconsistentwithFigureA1-7 orFigure3-1. Forexample,Figure
3-1depictsthe locationof boringsB05PS-01throughB05PS-05 to the northof the plating shop in or adjacentto
the area labeled"LandingGear,'"andboringsB05PS-06throughB05PS-10 appearto be locatedalongthe
industrialwaste waterdrain in the northernportionof the platingshop. The discussionin SectionA1.3.2.1
indicatesthat these samples were;collectedthroughthe floor of the chromiumand cyanideprocessingareasof the
plating shop;however,FigureA1-7 depictsthe locationof the chromiumandcyanideprocessingareasin the
southemportionof the platingarea. Pleaserevisethe text to be consistentwith the figures.

In addition,all of the soilsamplescollectedin the vicinityof the chromiumand cyanideeductorsumps andsurge
tanks, includingconfirmationsamplesfrom the cadmiumremovalaction(Figure A1-7)were analyzedfor
cadmiumonly. Therefore,soilkfftin placein the vicinityof the surgetanks andeductor sumpsmay contain
elevatedlevelsof chromiumand cyanide. This appearsto be a data gap. Pleasediscuss this data gapfor
chromiumand cyanidein soil in the vicinityof the chromiumandcyanideeductorsumps and surgetanksand
proposesamplingto addressthis data gap.

Responseto SpecificComment 13.

Work Plan Figure3-1and Appendix A1 FigureA1-7 (renumberedA1-8). Review of the originalinvestigation
report (PRC and MW 1995)indicatesthat the databasefileshave incorrectlocationcoordinatesfor samplesfrom
this investigation. Samplingpointswereplotted approximately60 feet northof correct locationson the figures.
Figures3-1 andA1-7 wererevis_ accordingly.

Additionaltext wasadded in SAP AppendixA1, SectionA1.3.3 to clarifythat this data gap is being addressed
by the samplinglocationsalong theindustrialwastewaterlinesat the southem limitsof the cadmiumexcavation
area (EA3SB28,EA3SB34,EA3SB40, andEA3SB41). Two samplinglocationswill alsoaddressthe locations
of the formercyanideeductorsump(EA3SB42)and the formerchromiumeductorsump (EA3SB43). The
locationsof these samplingpointsare shownon revisedFiguresA1-7 andA1-8. For locationEA3SB42 (south
of the excavatedarea),two soilsamples(0 to 0.5 and 2 to 4 feet bgs)and one discretegroundwatersamplewill
be collected. For locationEA3SB43 (withinthe excavatedarea),one discretegroundwatersamplewillbe
collected. The discretegroundwatersampleswillbe collectedat the soil/waterinterface.

The Navyrequestsa meetingwith the agenciesto furtherdiscuss this topic.

SpecificComment 14.

SectionA1.30,.5,SupplementalRemedialInvestigationData Gap Sampling,2001 SoilSampling,Page
A1-38: Thediscussionofmetalsanalysisperformedon soilsamplescollectedduringDataGap Sampling(2001)
andthe CadmiumRemovalAction(2001-2002)is notconsistentwithAppendixA2. Accordingto the analytical
results,soilsamplinglocationsS05-DGS-DP14,S05-DGS-DP17throughS05-DGS-DP20,S05-DGS-DP31
throughS05-DGS-DP33,andS05-DGS-DP50throughS05-DGS-DP60wereanalyzedforcadmiumonl_
however,SectionA1.3.2.5indicatesthatsoilsamplesfromtheselocationswereanalyzedforcadmium,chromium,
hexavalentchromium,andlead. In addition,manyof theconfirmationsampleswereonly analyzedforcadmium,
butthe textstatesthat confirmationsampleswereanalyzedforcadmium,chromium,hexavalentchromium,and
lead. Pleaserevisethediscussionof soilanalysisto be consistentwith AppendixA2.

Responseto SpecificComment 14.

SAPAppendixAI, SectionA1.3.2.5. Textwas revisedtostatethatthe analyseswere conductedon
confirmationsamples.

SpecificComment 15.

Section A1.3.2.6,Cadmium Removal Action,2001-2002Soil Sampling, Page A1-38 and A1-39; and Table
Al-17, Metals in SoilExceedingScreening Criteria: The depth to whichsoilwas removed at
S05-EXC-X2Y2andS05-EXC-_L3Y2is not reportedconsistentlyin TableAl-17 and Table C-4 of



AppendixA2. According to TableAl-17, soilat 7 feetbgs wasleft in place;however,TableC-4 indicatesthat
soilat 7 feet bgs was removed. ]Pleaseclarifywhethersoilwas excavatedbelow7 feet bgs at these locations,and
if so, whetherconfirmationsampleswere collectedbelow7 feet bgs.

Responseto SpecificComment 15.

The informationprovidedin TableAl-17 is correct. As discussedin SectionA1.3.2.6,samplesS05-EXC-X2Y2
andS05-EXC-X3Y2 wereconfirmationsamplesthat werecollectedfrom beneaththe fill materialfollowingthe
initialexcavation. No additionallexcavationwas conductedat the locationsof these two confirmationsamples.
The informationpresentedin AppendixA2, TableC-4 was reproducedfromthe draftRI Report(SulTech2005)
and is providedfor historicalpmyosesand willnotbe revised. A forewordwasadded to note that thereare some
inaccuraciesin these tablesandthat correctinformationon historicaldata willbe providedin the RI report and a
fool_otewas added to the pagewith the inaccurateinformation.

SpecificComment 16.

SectionA1.3.3,ProposedSamplingRationaland Design,Pages A1-39throughA1-42;and Figure 2-4,
ConceptualSiteModel (CSM) for IR Site 5: Figure2-4 depictsthe rinsetanksand floordrainsof the plating
shopareaaspossiblereleaseareasforsolvents;however,SectionA1.3.3 doesnotrecommendVOC analysisat
soilboringsEA3SB28 throughEA3SB35,whichhavebeen proposedfor investigationof potentialreleasesfrom
the industrialdrain linesof the plating shop. Pleaseanalyzesamplesfromthese locationsfor VOCs as well.

Responseto SpecificComment 16.

SAP AppendixA1, SectionA1.3.3. Soilsamplescollectedat locationsEA3SB28 throughEA3SB35 will also
be analyzedfor VOCs. Two additionalsoilsamplinglocationswere addedalong the segmentof the industrial
wastewaterline that originatesne_trthe formerlocationof the cyanideand chromesurgetanks andtwo sampling
pointswere added at the locationsof the formercyanideand chromiumeductorsumps. Sampleswillbe
analyzedfor the same suiteof constituents(metals,hexavalentchromium,cyanide,and VOCs).

_,
Comments on EvaluationArea 4

SpecificComment17.

SectionA1.4, Evaluation Area 4: The text doesnot includethe data gapsassociatedwith the Paint Mixing
Roomand theBatteryAcid Shop that were identifiedduring the sitetour. Pleaseadd these data gap areasto the
bulletedlist in this section.

ResponsetoSpecificComment 17.

The existingsecondbulletin SAP AppendixAI, SectionA1.4doesdescribethe batteryacidshop andthe paint
mixingareas.No additionaltext is needed.

SpecificComment 18.

SectionA.1.4.3,ProposedSamplingRationaleandDesign, Pages A1-45 and A1-46: The text omitsthe
PaintMixing Shop; thisarea was identifiedas a data gapduring the site wall Pleaseadd the PaintMixing Shop
to the text in thissection.

Responseto SpecificComment 18.

SAPAppendix AI, SectionA1.4.3,Page A1-46,secondbullet. The first sentencewas revisedas follows:

"Soilsamplesand onediscretegroundwatersamplewillbe collectedfrom two borings at eachof the following
locations: M-05, withinthe paintmixingarea that includesNADEP GAP 04, and withinthe battery acid shop."

SpecificComment19.

SectionA.1.43, ProposedSampling Rationale andDesign, Pages A1-45 and A1-46: Inaddition,duringthe
_€ site tour,the RegulatoryAgenciesexpressedconcernabout the extent of arsenicin the vicinityof boring054-

001-007,wherearsenicwasde_:ted at 329 mg/kg. Two boringswithin 50feet of this locationshouldbe
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includedto evaluate the extentof arsenicin soil. Pleaserevisethe Work Plan to incorporatedefiningthe extent
of arsenicin the vicinityof boring054-001-007.

Responseto SpecificComment 19.

Although the draftWork Plan includedthreesamplingpoints locatedat a distanceof 50 feet from boring
054-001-007(EA4SB14,EA4SBI5, andEA4SB19), the samplingplanwas revisedas followsin responseto
DTSC SpecificComment 26: For previoussamplinglocations054-001-003,054-001-005,054-001-006,and
054-001-007,for whichmetalsnxsultsexceededPRGs,existingplannedsoilsamplinglocationswere movedto
be within25 feet and sixnew soilsamplinglocations(F_,A4SB23throughEA4SB28) were addedto provide
three samplinglocationsat a disl_anceof approximately25 feet from the each of the originalsamplinglocations.

Commentson EvaluationArea 5 (soilandgroundwater)

SpecificComment20.

Section 1.5.2.3EnvironmentalBaselineSurvey,2001SoilSampling, Page A1-49 throughA1-53:
Accordingto TableC-1 of AppendixC, soilsamplesfromborings055-001-001and 055-001-002werenot
analyzedformetals;however,the discussionof soil samplingatTargetArea1 inEBSParcel55 indicatesthat
metalswere detectedbelowscreeningcriteriain theseborings. Pleaseresolve thisdiscrepancy.

Response to SpecificComment 20.

SAP AppendixA1, SectionA1.5.2.3. The sentencebeginning"Analyticalresultsrevealeddetectable
concentrationsof metals..." was deleted.

Commentson IR Site5 Data Gap Areas

Buildings6 and 282

SpecificComment 21.

Section A1.7.1.1,HistoricalUse_Page A1-63: The historicaluse of NAS GAP 01 is notdiscussed;however,
the workplanrecommendssoil andgroundwatersamplingin thisarea. Pleaserevise SectionA1.7.1.1to discuss
materialsstoredatNAS GAP 01.

Response to SpecificComment 21.

The historicaluse of NAS GAP'01, whichis one the 22 SWMUs being addressedby thisWork Plan,is
discussed in SAP Appendix A1, Section A1.9.1.7 NAS GAP 01. No revision is needed.

Buildings43, 44,102, 347, 407 and 606, and SWMU NADEP GAP 27

SpecificComment22.

SectionA1.7.3_,,PreviousInvestigations,Page A1-69 andA1-70; and TableAl-14 Benzo(a)pyrene
Equivalentsin Soil ExceedingResidentialSoil ScreeningCriteria: The extent of soilcontainingPAHs
abovethe screeningcriteria(0.62 mg/kg,B[a]Pequivalent)hasnot beendelineatedin the vicinityof soilsample
030-S05-009. Accordingto Table C-5 of Appendix A2, the B(a)P equivalentwasreportedat 12.8mg/kgin an
excavationsoilsamplecollectedti'om0-7 ft bgs at 030-S05-009. Step out sampleswere not collectedwithin
fiftyfeetthis location. PleaseidentifythisexceedanceonTable Al-14 and in Section AI.7.3.2, and discusshow
thisdata gapwillbe addressed.

Similarly,the extentof soilcontainingPAHs above the screeningcriteriahasnot been delineatedto the east,west
andnorthof soilsampleC3S005B048. AccordingTable Al-14, the soil samplecollectedfrom 4-8 ft bgs
containeda B(a)Pequivalentof 1,170mg/kg. Step out samples werenot collected. Please discusshow thisdata
gap willbe addressed.
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Responseto SpecificComment22.

SAP AppendixA1, TableAl-14 and SectionA1.7.3. BAP equivalentresultsfor sample030-S054)09were
added to Table AI-14 and text was addedto SectionA1.7.3.2- Fuel Line RemovalActionSamplingto discuss
thisanalytical result.An additionalsamplinglocation(DGPAHSB01)hasbeen addedat alocation25 feet west
of samplingpoint 030-S05-009,which is outsideof the area subjectto theMarshCrustROD. Twoadditional
samplinglocations(DGPAHSB02andDGPAHSB03)havebeen addedat a distanceof 15feet northeastand
northwestof samplinglocationC3S005B048. LocationsforPAHdata gapsamplinghavebeen addedto Figure
Al-13. Sampleswillbe collectedin accordancewith the PAH Assessmentsamplingprotocol: soilsamples
collectedatfour depth intervals(0 to 0.5, 0.5 to 2, 2 to 4, and4 to 8 feet bgs) and analyzedforPAHs onlyby
U.S. EPA Method8260 SIM. Note that historicalanalyticaldata for samplinglocationsnorth,south, and eastof
030-S05-009,and locationssouthand westof C3S005B048hadPAH concentrationsbelowthe BAP equivalent
screeninglevel..

SolidWasteManagementUnits:

SpecificComment 23.

Section A1.9.3,ProposedSamplingRationaleand Design,Page A1-81;and FigureAI-ll, Data Gap
Buildings6 and282, and SWMUsOWS006A, OWS 00611,NAS GAP 01, andUST(R)-02: Theworkplan
proposescollectingsoiland groundwatersampleson the upgradient(i.e., southeast)sideof OWS 006B;
however,this locationmay not adequatelycharacterizea potentialimpactto groundwater. Pleaseconsidersoil
and groundwatersamplingon the downgradient(i.e.,northwest)sideof OWS 006B, since this maybetter
characterizepossibleimpactsto .,soiland groundwaterat OWS 006B.

Responseto SpecificComment 23.

SAPAppendixA1, FigureAI-11 (mnumberedAI-12) wasrevisedto showthe proposed samplingpointon the
downgradient(northwest)sideof OWS 006B.

SpecificComment24.

SectionA1.9.3,ProposedSampling Ralionale and Design, Page A1-81 and Figure Al-14, SWMU OWS
010: Similarly,the soil/hydropunchsamplinglocationfor OWS 010 is locatedcrossgradient,not downgradient.
Pleasemovethis samplelocationto the northwestcomer of thisOWS.

Responseto SpecificComment 24.

SAPAppendixA1, FigureAl-14 (renumberedAI-15) was revisedto show the proposedsamplingpoint on the
downgradient(northwest)sideof OWS 010.

Attachment A - Sampling and AnalysisPlans

SpecificComment25.

AppendixA,Section2.1.1,Hollow-Stem-AugerDrilling,Page A2-1 and Section 2.1.10, UtilitySurvey,
Page A2-7:It appearsthatthereis a contradictionin the descriptionof fieldproceduresin these two sections.
The firstsentencein the thirdparagraphof Section2.1.1,Hollow-Stem-AugerDrilling, Page A2-1 states,"The
first5 feetbgs at the boreholelocmionwillbe advancedwith a hand augerto confirlnthe absenceof
undergroundutilities."Bullet7 in Section2.1.10,UtilitySurvey,Page A2,7, describesutilityclearanceprotocol
and states,"Physicallyclearthe first4 to5 feet bgs adjacentto each boringusing a hand augerpriorto advancing
the boringwith the hollow-stem-augeror direct-pushfig." Inaddition,since sampleswill be collectedfrom the
first4 to 5 feel it is unclearthese sampleswillbe collected. Pleaserevisethe text toclarifyutilityclearance
protocolsforhollow-stem-augerand direct-pushdrilling. Pleasealsoprovidenecessarymodificationsto the soil
samplingmethodsif sampleswillbe collectedby hand auger in Section 2.1.2.
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Responseto SpecificComment 25.

AttachmentA, SAP Section2.1.1,PageA2-1. Text was revisedto be consistentwith Section2.1.10Utility
Clearance.

Referencesto hand auger samplingwere removed. No boringsfor samplecollectionwill be advancedusing
hand auger methods. All soilsampleswillbe collectedusingdirect-pushsampling. Hand augeringwill onlybe
used to confn'rnthat a samplinglocationis clear of undergroundutilitiesor other obstructions.

SpecificComment 26.

AppendixA, Section2.1.1,Hollow-Stem-AugerDrilling,Page A2-2: Itis unclearhow waterusedto flushthe
boreholewill be capturedand containedsincea conductorcasingis not specified. In addition,since groutis
usuallyadded as the augersare removed,it appearsthat there willnot be an open boreholeto flush. Please
explainhow borehole flushingand containmentof the water willbe accomplishedor deletethis step.

Responseto SpecificComment 26.

AttachmentA, SAP Section 2.1.1, Page A2-2. The paragraphandnumbereditems thatincludethe
referenceto flushing the boreholewere deleted. Hollow-stemaugerboreholeswill be used formonitoring
well installationand the newly installed wells will not be abandoned during the SupplementalRI sampling
field activities.

SpecificComment27.

Appendix A, Section 2.1.6,Monitoring Well Construction, Page A2-4: It is not clear how shallowmonitoring
wellswillbe constructed. The thirdand fourthparagraphsin this sectionspecifymonitoringwellconstruction
detailsfor the proposedwells, includingthe following:"Thewells willbe screenedfrom approximately2 feet
abovethe water table to 8 feet belowthe water table."; "The filterpack willextend at least2 feet abovethe
screenedinterval";"a 2-footthicktransitionsealof#30 sand willbe placedabovethe sandfilterpack..."; and "a
minimum3-foot-thickannularsealconsistingof bentonitepellets...will be placedabovethe transitionalsand.
The remainingborehole annuluswillbe filled with a cement/bentonitegroutto a depth of approximately3 feet
bgs." Table 1-2 indicatesthat the targetgroundwatersamplingdepth intervalfor selectednew wells is 10-15feet
bgs. If groundwateris encounteredat shallowdepthscloserto 10feet bgs, completionof the well basedon these
specifiedwellconstructiondetailsis not possible. Pleaserevise these wellconstructiondetails to accommodate
the constructionof shallowwells, if fieldconditionswarrant.

Responseto SpecificComment27.

AttachmentA, SAP Section2.1.15.Text wasrevised to includeappropriatewellconstructiondetailsforthe
shallowwatertableconditionsthatarefoundatOU-2C.

Responseto SpecificComment28.

Text in SAP Section2.2.1describingshallowsoilsampling wasrevised. All soil samplesforchemicaland
geotechnicalanalysiswillbe collectedusingdirect-pushsamplingmethods and a sprit-barrelsampler linedwith
stainlesssteeloracetateliners (sleeves).As describedin Item3 of Section2.2.1, the samplevolumefor VOC
analysiswillbe collectedfromthe soil in the coting body (samplesleeve)usingan En Core samplingdevice.

SpecificComment 29.

Appendix A,Section 2.2.2,Groundwater Sampling Procedmres,Page A2-9: The proceduresdo not specify
that the flow-throughcell willbe disconnectedbefore samples arecollected. Groundwatersamples shouldnotbe
collectedfroma flow-throughcellsinceturbulencein the cellcan result in oxidationof metalsand turbulence
and/orsolarheatingcanresult in volatilizationand pbotodegradationof VOCs. The resultingsamplewouldnot
be representativeof aquiferconditions. Pleaserevise the proceduresto specifythat the flow-throughcellwillbe
disconnectedbefore glovesarechangedprior to samplecollection.
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Responseto SpecificComment 29.

Text in SAP Section 2.2.2was addedto referenceSOP 8 GroundwaterSamplingand to include directionto
disconnectthe flowthroughcellprior to collectionof groundwatersamples.

SpecificComment30.

Section 2.2.3,SubslabSoil Gas SamplingProcedures,Page A2-11:Step4 calls forfoldingoversamplingline
priortodisconnectionof the purap,butthiswill stillallowairtoenterthe tubing.One waythatthiscouldbe
minimizedis to useconnectthe purgepump to onebranch andthe Summacanisterto the otherbranch of
Y-shapedtubing with a centralvalve;whenthe positionof the valveis changed,differentbranchesof the tubing
canbe purged. This would allowpurgingand samplingwithoutremovinganyequipmentand fillingthe tubing
with air. Pleasechangethe samplingprocedureto specifyuseof Y-tubingwith a centralvalveand to specify
purgingeach branch ofthe tubing.

Response to SpecificComment30.

Text in SAP Section2.2.3was revisedto providethe methodologyto preventambientair from enteringthe
system.

SpecificComment 31.

AppendixA, Section2.2.4.1,25-Hour Groundwater-Elevation Study, Page A2-12: The last sentencein the
thirdparagraphof this sectionstates,"Inaddition,the resultsof the generalwaterchemistryparameterscollected
prior to eachround of potentiometric-surfacemeasurementswill be used to evaluatetidal influence." It is unclear
whetherthese generalwaterchemistryparameterswill be the sameas those,specifiedduringpurging the
monitoringwellsor whethertheywillbe collectedfrom the temporarypiezometersand monitoringwellsas a
part of this aquiferstudy. Further,onlypressuretransducersarespecifiedin the text, althoughdownhole
probes/dataloggersareavailablewiththe capabilityto monitorwater qualityparametersas wellas pressure.
Pleaseclarifywhich waterchernistryparameterswill be measured as wellas how and whenthey willbe
collected.

Response to SpecificComment 31.

Attachment A, SAP Section 2.2.4. I, Page A2-12, last paragraph.

The last sentence beginning "In addition, the results of the general water chemistry..." was deleted.

SpecificComment 32.

AppendixA, Section2.3, SampleHandingand Custody,Page A2-14 andSection 2.3.4,Sample
Documentation,Page A2-15: Thissectiondescribessamplehandlingand custodyrequirementsbutdoesnot
includeexamplesof samplelabels,custodyforms,and samplecustody logsas requiredby EPA Requirements
for QualityAssuranceProjectPlans,QA/R-5. Pleaseincludethese examplesin the nextversionof the Sampling
and AnalysisPlan.

Responseto SpecificComment32.

Examplesof samplelabels,custodyforms,and samplecustodylogs areincludedin SOP 10. Text was addedin
SAP Section2.3.4to refertothe SOPs.

SpecificComment33.

AppendixA, Section2.4, AnalyticalMethods,Page A2-17: The analyticallaboratoryis not specifiedas
requiredby EPARequirementsforQualityAssuranceProjectPlans, QA/R-5. Pleaseprovidethe name(s)of the
analyticallaboratory(ies)selectedforthisprojectin thenextversionof the SamplingandAnalysisPlan.

Responseto SpecificComment 33.

The Navy CLEANcontractorhasopencontractswithseveralanalyticallaboratoriesthatareon the listapproved
by the Navy. The laboratorythatwillperformthe workis selectedin accordancewiththe NavyInstallation
RestorationChemicalDataQualityManual. The laboratoryevaluationincludescertificationby the California
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Depatanentof Health ServicesEnvironmentalLaboratoryAccreditation,performanceevaluationsamples,and
audits. The nameof the laboratory(ies)selectedwillbe providedin the finalversionof the SAP.

SpecificComment34.

AppendixA,QAPP Worksheet22, FieldEquipment Calibration,Maintenance,Testing,and Inspection
and Section2.1.2,Direct-PushDrilling,Page A2-2:Thesecondbulletin section2.1.2 statesthat"Organic
vaporreadingsof the drill cuttingswillbe collectedusinga photoionizationdetector (PID)or organicvapor
analyzer,"but this conflictswith QAPPWorksheet22. This worksheetincludesinformationon a flame
ionizationdetectorbut does not containanyinformationabout PIDcalibration,maintenance,testing,and
inspection. PleaseeithermodifyQAPP Worksheet22 to includePID informationor modifythe text in Section
2.1.2 to correctthis discrepancy.

Responseto SpecificComment 34.

AttachmentA,SAP Section2.1.2. This text was revisedto referto flameiodizationdetector(FID) ratherthan
PID.

SpecificComment 35.

AppendixA, Table 1-3,SupplementalRemedial InvestigationActivitiesand Rationalesfor OU-2C:Soil
and DiscreteGroundwaterSamples,Pages2 and 3, andTable 1-7,DataQualityObjectivesfor Oil/Water
SeparatorsandUndergroundStorageTanksat OU-2C,Page 1: The Soil SamplingDepth Intervalscolumnin
Table 1-3indicatessoilsampleswill be collectedfrom depthsof 0-0.5,2-4, and4-6 feet bgs for the oil/water
separatorandundergroundstoragetankareas. Step 7 of Table 1-7 indicates"soilsampleswill be collectedfrom
each boring(0 to 2, 2 to 4, and 4 to 8 feet bgs)." Pleaseresolvethisdiscrepancy.

Response to SpecificComment 35.

AttachmentA,SAP Tables 1-3and 1-7wererevised to indicatethatsoilsamples willbe collectedat "0 to 0.5, 2
to 4, and 4 to 8 feet bgs". The text wasalsorevised to be consistentwiththese samplingintervals.

SpecificComment 36.

Appendix A, Table 1-3, SupplementalRemedial InvestigationActivitiesand Rationales for OU-2C: Soil
and DiscreteGroundwaterSamples,Pages3 and 4, andTable 1-8,DataQualityObjectivesfor SWMUs at
OU-2C,Page 1: Similarly,the SoilSamplingDepth Intervalscolumn in Table 1-3 indicatessoil sampleswillbe
collectedfromdepthsof 0-0.5 and 2-4 feet bgs for the solid wastemanagementunit (SWMU)areas. Step 7 of
Table 1-8indicates"soil sampleswillbe collectedfromeach boring (0 to 2 and 2 to 4 feetbgs)." Pleaseresolve
thisdiscrepancy.

Responseto SpecificComment 36.

AttachmentA, SAP Tables1-3and 1-8were revised to indicatethat soilsampleswillbe collectedat '_3to 0.5
and 2 to 4 feetbgs". The text wasalso revised to be consistentwith these samplingintervals.

Commentson AttachmentA2 (CD withdatatables)

SpecificComment37.

TableC-l, Site5 Soil and OtherMatricesSamplingSummary: Accordingto TableC-I, SVOC analysis
was performedon soil samplescollectedata depth of 4-4.5it bgsfromborings0574301-001,-002 and -003;
however,thereare no analyticalresults in Table C-5 for SVOCs at these samplelocations. Pleaseprovidethe
results.

Responseto SpecificComment37.

AttachmentA,SAP AppendixA2, TableC-1 is in error,no SVOCs analyseswere conductedfor samplesfrom
borings057-001-001,-002, and-003. The informationpresentedin AppendixA2, TableC-1 was reproduced
fromthe draftRI Report(SulTec]h2005)and is providedfor historicalpurposesand will not be revised. A
Forewordwasaddedto notethat them are some inaccuraciesin these tablesand that correct informationon



historicaldata willbe providedia the RI reportanda footnotewasaddedto the page thathas inaccurate
information.

SpecificComment 38.

Table C-8, CompleteAnalyticalResultsfor OU-2C GroundwaterSamples: Thetablenotesdo notdefine
the qualifiersBWJ,EJ, X and XI which wereusedfor groundwatersamplescollectedduring the Environmental
BaselineSurvey. For example,results for thallium(2.3 ug/L), iron(370,000ug/L),and nickel(1,090ug/L) were
qualifiedBWJ,EJ, and EJ, respectivelyin hydropunchsample057-006-014. In addition,1,2-DCEwasreported
at 0.7 ug/L withan X qualifierin sample057-006-014and benzenewas reportedat 0.6ug/L with an XJ qualifier
in sample057-006-015. Pleasedefine all qualifiersin the tablenotes.

Response to SpecificComment38.

The databasefor the historicalOU-2C dataincludesboth laboratoryand validationreviewqualifiers. The
qualifiersBWJ, EJ, X, andXJ ate laboratoryqualifiersthat were not replacedwith validationqualifiersin
TableC-8. In the database,laboratoryqualifiersBWJ, EJ, andXJ are replacedwith validationqualifierJ and
laboratoryqualifierX is replacedwith an unqualifiedresult.

The informationpresentedin Appendix A2, Table C-8 wasreproducedfrom the draftRI Report(SulTech2005)
and is providedforhistoricalpurposesand willnotbe revised.

AppendixC

SpecificComment 39.

Appendix C, Page C-l: The last sentenceof the firstparagraphreads, 'q'hewastesgeneratedwillinclude soil
cuttingsfrom soilborings,disposablepersonalprotectiveequipment(PPE),and equipment-decontamination
water." Groundwatermonitoringwellsamplingwill alsogeneratepurge wateras investigation-derivedwaste.
Pleaserevisethis sentenceto includepurge waterfrom monitoringwells.

Responseto SpecificComment39.

AttachmentC, PageC-1. The text was revisedto includethe phrase"purge water frommonitoringwells".

MINOR COMMENTS

MinorComment 1.

TableA1-10,Metals in DiscreteGroundwater SamplesExceedingScreeningCriteriaand Section
A1.1.2.1,AdditionalWork at IR Sites 4 and5, 1992 GroundwaterSampling, Page A1-9: Accordingto
TableAI-10, hexavalentchromiumwas reportedat9,350 microgramsperliter(ug/L)in groundwaterat
B05WT-01;however,the discussionin the lastparagraphon pageA1-9 indicatesthathexavalentchromiumwas
measuredat9,530ug/U Pleaseresolvethisdiscrepancy.

Responseto Minor Comment 1.

SAPAppendixA1, SectionAI.2.2.2,PageA1-9,lastparagraph.Thetypographicalerrorin the textwascorrected
to read%350 lxg/L".

MinorComment 2.

AttachmentA,Section2.1.9, Groundwater MonitoringWell Sampling, Page A2-6:Thelastsentencein the
firstparagraphof thissectionincorrectlystates"Monitoringwellconstructiondetailsof existingwellsare
presentedin QAPPWorksheet15-groundwater."Itappearsthatthese detailsarepresentedin Table 2-1. Please
revisethe quotedstatementwith thecorrectreference.

Response to Minor Comment2,.

AttachmentA, SAP Section2.1.9,Page A2-6, last sentence. The text wascorrectedto read"'...presented in
Table 2-I".

Minor Comment 3.
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Table C-5, CompleteAnalyticalResultsfor Site5 SoilSamples: Theresultforlead(<0 mg/kg)atboring
261-01 appearsto be a typographicerror. Pleasecorrectthis entry.

Response to Minor Comment3.

The databasefor the historicalOU-2Cdata includesan analyticalresultof 0 with a validationqualifierof"W'.
This is not a typographicalerror iLnTable C-8.
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RESPONSE TO COMMENTS ON
DRAFT FINAL WORK PLAN FOR SUPPLEMENTAL REMEDIAL INVESTIGATION

SAMPLING AT OPERABLE UNIT 2C
ALAMEDA POINT, ALAMEDA, CALIFORNIA

DATED FEBRUARY 2007
CTO-0093

CommentsfromU.S. EPA, 3/14/2007

SPECIFIC COMMENTS

SpecificComment 1.

Response to Specific Comment 4: The text in Section 3.11 still states that the Surfactant Enhanced
DNAPL extraction showed "excellentmass removal" and the response indicates that the "information
regarding the Surbec study was extracteddirectly from the Draft RI report (SulTech 2005) and will not be
modified," which does not address the concern raised in EPA 'soriginal comment. Since the RI was in
error, it is recommended that t_hetext in the WorkPlan be revised to state that this conclusion was based
on an inadequate horizontal and vertical subsurface characterization and use of monitoring well data,
rather than groundwater samples collectedfrom discrete intervals using a hydropunch. Since
contaminant concentrations were actually two to three orders of magnitude higher than those used to
evaluate the Surbec study, the original conclusions that the mass removal was excellent and exceeded 95
percent were in error. Please revise the text of Section 3.11 to state that the Surbec evaluation was based
on inadequate horizontal and vertical subsurface characterization and that thefailure to use discrete
groundwater samples resulted in an apparent effectiveness that was much greater than the actual

effectivenessof surfactant enhanced mass removal.

Responseto SpecificComment 1.

The followingtextwillbe addedto Section3.11of the DraftFinalWorkPlan:

'°Theevaluation of the results of the Surbec study was based on inadequate horizontal and vertical
subsurfacecharacterization and used monitoring well sampling results rather than HydroPunch
groundwater samples collected from discrete intervals to characterize post-test concentrations of
VOCs in groundwater. This resulted in an apparent effectiveness that was much greater than the
actual effectiveness of surfactant-enhanced mass removal. The conclusions based on post-test soil
sampling and the Post-Partitioning Interwell Tracer Test (which indicated that the mass removal
was excellent and exceeded 97 percent) were in error. VOC concentrations in groundwater were
actually two to three orders of magnitude greater than those used to evaluate the Surbec study
(Cook, pers. com. 2007).'"

SpecificComment 2.

Response to Specific Comment 6 and Figure Al-19: Decision Logicjbr SWMU Step-Out Sampling:
The response and figure still do,not address the issue of whether the vertical extent of contamination has
been defined. An additional decision diamond, "'Has the vertical extent of contamination been defined?"
should be added prior to question, "'Arethere other soil data collected at comparable depths within
50feet?'" Theyes decision arrow should lead to the question "'Are there other soil data collected at
comparable depths within 50feet?'" The no decision arrow should lead to a box that calls for collection
of soil samples at depths greater than the maximum sampling depth at locations where the vertical extent
of contamination has not been defined. Please make these changes to Figure A1-19.

Responseto SpecificComment2.

Referto Responseto SpecificComment2 datedApril3, 2007.

5/1/2007 I:[Y2:51I'M lw k:\word inocesslng_orts_to-O93\work planWmal_attadanents'mtt,g..ttcs_4_elm,..3_14..O'/.doc page 1 of 2



SpecificComment 3.

Revised Figure AI-18: Decision Logicfor Discrete Groundwater Step-Out Sampling: The decision
diamond on the right side of the diagram, "Do all decision-makers agree that nofurther groundwater
sampling is necessary?" does not have a provision for the "no" decision. In addition, the "yes" decision,
which leads to the box "Nofurther sampling" is not labeled. Please revise this decision logic diagram to
provide for the case where decision-makers decide thatfurther groundwater sampling is necessary. In
addition, please label the decision arrowsfrom this diamond.

Responseto SpecificComment3.

Referto Responseto SpecificComment2 datedApril 3, 2007.

SpecificComment 4.

Response to Sepcific Comment 8: Theresponse states that no monitoring well is needed and that volatile
organic compounds (VOCs) were not detected or were detected at concentrations below maximum
contaminant levels (MCLs) in the area between Building 5 and IR Site 10, but the OU-2C RI Report
indicates that VOCs were detected above MCLs. Thefollowing list some of the detections above MCLs
(Note, multiple results arefor different depth intervals):

057-006-014: 1,1 DCA 80 ug/L (MCL=5); TCE 6.0 (MCL = 5);
vinyl chloride 580 ug/L (MCL=0.5)

057-006-15: 1,1 DCA 680 ug/L(MCL=5); vinyl chloride 11 ug/L (MCL=0.5)
057-006-16: 1,1 DCA 1300 ug/7_,(MCL=5); chloroform 85 ug/L (M'CL = 80);

vinyl chloride I ug/L (MCL=0.5)

S05-2-2: 1,1 DCA 7.5 ug/L, 13 ug/L(MCL=5); TCE 23 ug/L (MCL=5)
S-5-2-3 1,1 DCA 290, 220, 170, 310 ug/L(MCL=5);

vinyl chloride 93, 76, 81 ug/L (MCL=0.5)
S-5-2-4 1,1 DCA 16, 19, 78 ug/L(MCL=5); vinyl chloride 8.9 ug/L (MCL=0.5)
Two wells are needed to monitor these areas. One well is needed between locations 057-006-14 and S05-
2-3, which are about 50feet apart; and an additional well is needed between location 057-006-015 and
057-006-16, which were located informer Building 348 (this is the Building that CSO indicated had been
usedfor paint stripping using methylene chloride during our OU-2C site walk). Please revise the Work
Plan and SAP to include these two wells.

Response to SpecificComment 4.

Refer to Responseto SpecificComment 1 datedApril 3, 2007.

SpecificComment5.

Response to Specific Comment 34: Although the response states that the text has been revised to
reference aflame ionization detector (FID), the text in Sampling and Analysis Plan (SAP) section A2.1.2
has been changed to once again reference a photoionization detector (PID), while the Quality Assurance
Project Plan (QAPP) Worksheet 22 (Field Calibration, Maintenance, Testing, and Inspection) still only
includes the F1D. It would seem that worksheet 22 should be revised to include a PID. Please revise
Worksheet 22 to include PID calibration and maintenance requirements.

Responseto SpecificComment 5.

The SAP willbe revisedto refer1touseof the FID throughoutthe document.
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RESPONSE TO COMMENTS ON
DRAFT FINAL WORK PLAN FOR SUPPLEMENTAL REMEDIAL

INVESTIGATION
,SAMPLINGAT OPERABLE UNIT 2C

ALAMEDA POINT, ALAMEDA, CALIFORNIA
DATED FEBRUARY 2007

CTO-0093

Commentsfrom U.S. EPA, 41312007

COMMENTS

After reviewing the latest RTCs, we are concerned that the most recent version of the decision
logic will not result in any'delineation beyond the initial data gap sampling unless youfind a
contaminant not previously detected above PRGs/MCLs/background or youfind a new maximum
concentration. In addition, the proposed well location in Evaluation Area 5 will not answer the
question of whether groundwater contamination remains in some ,areaswhere it was previously
detected. Here are our comments:

Specific Comment 1.

Response to Specific Comment 4: Since groundwater flows to the north-northwest, the proposed
additional well (M05-19) will not monitor groundwater quality in the vicinity of previous
locations 057-006-014, 057-006-15, 057-006-16, S05-2-2, S05-2-3 or S05-2-4 as requested in
EPA'sprevious comment. An upgradient well would not answer questions about whether
groundwater contamination remains in these areas.
Therefore the additional monitoring well (M05-19) should be placed in one of the areas where
contamination was previously detected (i.e., either in the 057-006-14/S05-2-3 or in the 057-006-
015/057-006-16 areas). Please revise the location of the proposed well to place it in the 057-
006-14/S05-2-3 area or in the 057-006-015/057-006-16 area. A discrete groundwater sample
should be collected in the other area.

Response to Specific Comment 1.

The mappedlocations of existing monitoringwells in the vicinityof samplinglocations 057-006-
014 andS05-2-3 (wells 400MJ-MWl, 400MJ-MW2,and 400MJ-MW3)were found to be in error
during the land surveyingprocess. ApparentlytheArcView® GISdatabasehas incorrect
coordinatesfor those wells. Due to the historicalpresence of VOCsin groundwatersouth of
Building5 (as documentedby data from previouslocations 057-006-014, 057-006-15,057-006-
16,S05-2-2, S05-2-3 or S05-2-4), the Navy proposes to installone monitoringwell (M05-20) at a
locationapproximately20 feet south of historicalsamplinglocation 057-006-016. The proposed
locationof the new well is shown on FigureA1-2. Monitoringwell M05-20, located within the
footprintof formerBuilding 348, will be used to monitorgroundwaterqualityin the areawith
historicalpresenceof VOC.s. Operationsat formerBuilding 348 may have been the source of the
VOCspreviouslyreportedin groundwater. Based on the new, corrected well locationmap, there
is an existing well at the S05-2-4 location,well 400MJ-MW3,and anotherwell to the east near
the 057-006-014 location (well 400MJ-MW2).We propose samplingone (orboth, if you want) of
these wells vs. advancinga new hydropunchsamplinglocation. Therefore, proposedsampling
location EA5SB17 will be a soil samplinglocationonly.

In addition,one monitoring:well (M05-19) is proposedatthe upgradientmarginof the OU-2C
VOC plume asdefined in S,AP AppendixA1 Figure A1-3). The proposedlocationof this well is
shown on FigureA1-2. Well M05-19 will providea permanentmonitoringpointfor the
upgradientlimit of the VOC plume at OU-2C.
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The proposed location M05-20, in combination with data from the historical sampling points plus
upgradient well M05-19, should provide the requested information.

Specific Comment 2.
1. Table Al-18, Numerical Comparison Criteria and Known Maximum Contaminant Levels for

Decision Logic Figures AI-17 through A1-20, and Figure A1-19, Decision Logic for SWMU
and Data Gap Step-Out Soil Sampling: In cases where samples will be collected to delineate
the extent of contamination (e.g., the extent of arsenic in the vicinity of boring 054-001-007)
the decision logic is not likely to result infurther horizontal step-out sampling to determine
the extent of contamination. In areas where the extent of contamination is being delineated,
the only appropriate criteria for determining if additional step..outsampling is necessary
should be whether the concentration exceeds comparison criteria in Tables AI-1, A1-2, and
A1-3. Step 2 on Table A1-18 and Figure Al-19 requires that concentrations exceed the
previous maximum criteria, but this precludes the delineation of the horizontal extent of
contamination in cases where thefirst step-out samples exceed comparison criteria but do
not exceed the historic maxima (e.g., in the case of boring 054..001-007,where arsenic was
detected at the Evaluation Area 4 maximum of 329 milligrams per kilogram [mg/kg], if one of
the step-out samples proposed in this Work Plan results in arsenic at 328 mg/kg, Step 2
would stop delineation when further delineation is still needed). Since the goal of delineation
sampling is to delineate the extent of contaminationfor use in developing alternatives and
cost estimates in the Feasibility Study (FS) and to determine the extent of any required action
during the Remedial Design (RD), the comparison criteria should be used for delineation. As
a result, the Step 2 requirement that analytical results exceed the maximum criteria before
further horizontal delineation is conducted is inappropriate and should be deleted. Please
delete Step 2from the decision logicfor SWMU and Data Gap Step-Out Soil Sampling.

2. Table A1-18, Numerical Comparison Criteria and Known Maximum Contaminant Levelsfor
Decision Logic Figure._A1-17 through A1-20, and Figure A1-18, Decision Logic for Discrete
Groundwater Step-Out Sampling: Similarly, it is unclear why Step 2, requiring soil samples
exceed historic maximum is relevantfor determining whether discrete groundwater samples
for analytes reported in soil is appropriate, since it is possible that contamination in soil
would impact groundwater at concentrations lower than the soil maximum concentrations. If
there was a site-specific model for dissolution and transport of each soil contaminant to
groundwater (including co-solvency and dissolution/transport facilitated by other
contaminants), minimum criteria could be set for determining whether discrete groundwater
sampling is necessary, .butwithout these site-specific models, the soil maximum concentration
should not be used. Ph,ase delete Step 2from Figure A1-18 and Table A1-18.

3. Table A1-18, Numerical Comparison Criteria and Known Maximum Contaminant Levels for
Decision Logic Figures'A1-17 through A1-20; Figure A1-17, Decision Logicfor Installation
of Permanent Groundwater Monitoring Wells; and Figure A1-20, Decision Logic for SWMU
and Data Gap Step-Out,Discrete Groundwater Sampling: Similarly, it is unclear whether it
is always appropriate to use the maximum groundwater concentration to screen discrete
groundwater sample data to determine the needfor step out sampling or for permanent
monitoring wells. In areas outside the six-phase heating (SPH) treatment areas, it may be
important to delineate the extent of contamination in areas where the historic maximum
concentration has not been exceeded. This would provide information necessary for
developing alternatives and cost estimates for the FS andfor the RD. In addition, since SPH
should result in reductfignof volatile organic compound (VOC) and semi-volatile organic

compound (SVOC) concentrations, use of historic maximum criteria may not be appropriate.
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Please delete Step 2 or propose another decision logic question that will result in delineation
of the extent of contamination in groundwater and installation of necessary permanent
groundwater monitoring wells.

Responseto Specific Comment 2.

The Navy proposes to eliminate Step 2 from the Decision Logic figures and from Table A1-18
and to provide a more focused introductory statement on the use of these figures. The primary
purpose of step-out sampling is to complete the characterization of areas for which there is little
or no historical sampling aaadno other currently planned sampling points. For the evaluation
areas with sampling grids such as Evaluation Area 4 (which includes historical sampling location
054-001-007), an areawide statistical approach for characterization makes step-out sampling
generally unnecessary. The current version of the Decision Logic figures is a more generic
approach, and Step 2 is designed to eliminate additional sampling in grid-sampling areas where
adequate data has been collected or is being collected. To focus the use of the Decision Logic
figures, text will be added where these figures are introduced. The following is an example of
additional text to be added:

"In the event that analytical results for soil (or discrete groundwater, where applicable) samples
collected from the perimeter of grid-sampling areas (i.e., Evaluation Areas 3, 4, 5, and 6) or from
SWMU or Data Gap sampling locations outside of grid-sampling areas indicate the presence of
constituents for which no previous sampling has been conducted, or constituents at concentrations
exceeding comparison criteria, step-out soil sampling (or discrete _'oundwater sampling) may be

required. The decision logic for additional (soil/discrete groundwater) sampling is illustrated on
Figures AI-18, Al-19, and AI-20."

Revised Figures Al-17 through A1-20 and revised Table Al-18 are included in Attachment AI to
_" the final Work Plan.
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RADIOLOGICALWORKINSTRUCTION
AlamedaPoint

Operable Unit 2C
For Bechtel Environmental, Inc.

April 2007

This radiological work instruction will be used to support the scope of field activities at
Operable Unit (OU)-2C,,Alameda Point for Bechtel Environmental, Inc., (BEI). The field
work involves installation of monitoring wells; conducting soil, soil gas, and groundwater
sampling; and performing aquifer testing in order to evaluate concentrations of chemical
compounds in shallow soil, soil gas, and groundwater and to establish groundwater flow
direction at the site.

Areas where the above activities are to be performed have been designated as potentially
radiologically impacted therefore; it is possible that portions of the work areas are
contaminated, including the soil beneath the building. The radionuclides of concern
(ROC's) are radium-226 (226Ra)and depleted uranium (primarily 23Su). Radium should
be considered the primary radioisotope of concern.

Because the work areas are potentially impacted by low-level radioactive contamination
it is possible that workers and equipment may come in contact with this contamination.
Therefore, prior to beginning any work, the area within the building identified for the

installation of wells will be surveyed for radioactive contamination using Standard
Operating Procedures (SOP's) FM-020-01-20, "Radiation and Contamination Survey
Techniques", and FM-023-01-20, "Gamma Scanning of Site Grounds ", by radiological
control technicians.

Radiological Release Limits

TABLE 1

RELEASE CRITERIA FOR EQUIPMENT AND MATERIALS

Equipment (dpm/lO0 cm2)

Radionuclide Radiation Loose Fixed"

=_,a Alpha 20 o_ 100o_

238U Alpha 1,000 o: 5,000 o_

Notes:

a These limitsarebased on Atomic EnergyCommissionRegulatory Guide 1.86.
Types of radiation:a - alpha,y- gamma,[_ - beta
cm2 - squarecentimeters
dpm- disinte[Tationsperminute
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Soil release will be based on observedreadingsusing a 2" by 2" sodiumiodide detector
(NaI). The release criteriawill be no observed readingsexceeding 3 sigma (standard
deviations)above thebackgroundcountrate.

Radiological Support

The radiologicalsupportactivitiesto be performedinclude:

• Providinga radiationsafetybrief'ragto staff assignedto the projectwho have not
previouslyreceiveda radiationsafetybriefing.

• Performingradiation surveyswithin the building wherethe activities will be
performed.

• Performingincomingequipmentandmaterialsurveys.
* Providingradiologicalmonitoringduringtheinstallationof theborings.
• Providingradiologicalmonitoring duringthe collection of samples.
• Performingpersonnel surveyswhile the workis being performed, if necessary.
• Performingradiologicalrelease surveyson outgoing equipment and material.

Table2 Instrumentation

Typeof TypicalBackground TypicalTotal TypicalMinimumDetectable
Measurement/Area Meter Detector Efficiency(%) Concentration

Surveyed (SeeNote 1) (SeeNote1) (SeeNote 1)
Alpha-BetaSurface LudlumModel-2224 Large Area 150-250 CPM []q, - 3% _T (2-minute count)

Scans/DirectMeasurements Scaler/rateme_ or Scintillation _ 1114-1,426 dpm/10Ocm2[_
equivalent Ludlum Model 0-1 CPM ct _ 4% ¢I

43-89 -30-96 dpm/100cm2 ¢x
( 125cm2)

ExposureRates LudlumModel=l9 Scintillation 4-5 IJR/hr 2 laR/hr
JaRmeteror Offal) N/A
equivalent

DirectMeasur_nents LudlumModel- 2 x 2 (Nal) 4000-5000CPMT 1,500CPMT
GammaEmissions 2350-1 Scintillation N/A

Dataioggeror Model44-10
equivalent

Grossalpha/beta/gamma LudlumModel-2929 Ludlum 50-75CPM[_7 ~ 6%137 (3-minutecount)
on Swipe Samples DualChannelScaler Model43-10-1 0-2 CPM a ~ 350dpm/100cm2_/

ZnS Scintillation - 18%ct

Detector _ 17dpm/!00cm2ct

Note 1: backgroundvalues, efficiencies anddetectionsensitivitieswill be calculatedusingactualon site
conditions

Radiological surface scans will be conducted in the immediate work areas where field
activities are to be performed using SOP FM-020-01-20, "Radiation and Contamination
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Survey Techniques'" to ensurethat existingradiationandcontaminationlevels arenot
elevatedpriorto disturbingthe surfaces.

Incomingequipmentandmaterialswill be surveyedfor existing levels of radioactivity
priorto being placed intoservice on thejobsite. Surveyswill be conductedin accordance
with SOP FM-003-01-20, "Release of Materials from Controlled Areas ".

Additionalradiologicalsurveyswill be performedon the soil cuttingsand soil cores
removedduringthe installationof the new borings. Forscreening,the soil cuttingsand
cores will be spreadout onplastic sheeting, with a 6-inch maximumthickness. The
spreadout soil will be scan surveyedwith 2"x2" NaI detectorsfor gammaradiation. If
the cuttingsor coresexceed the 3 sigma value, they will then be sampledfor 2a6Ra.One
four-pointcompositesoil sampleof approximately300-400 gramswill be collectedand
shippedto the laboratoryfor analysis.The remainingsoil/cuttings will be placed in a
separatedrumand segregatedwhile waiting for sample analysis results.

If samples are collected, they will be analyzedby gammaspectroscopy(DOE GA-01-R
MOD or equivalent),by anoutsideNAVLAP accreditedlaboratory,with a Minimum
DetectableActivityof0.5 pCi/g or less for 226Ra.Sampleresultsexceeding 1.365pCi/g
will be consideredcontaminated,based onbackgroundstudiespreviouslyconductedat
Alameda Point (Site I Characterization Study Report, TtECi 2005). Samplecontrol and
trackingwill be conductedin accordancewith BEI sample collectionand Chain of
Custodyprocedures.

Solid IDWthat has passed the scan,once accumulated,will have a four point composite
sample takenfromeach container,shippedto the off site laboratoryandanalyzed perthe
above method for226Raprior to approveddisposal.

If radiationlevels are detectedabove the limitsprescribedin this radiologicalwork
instruction,field activities will cease until the work instructionhas been revisedand the
necessaryradiologicalcontrolsimplementedto allow the f€eldworkto continue in a
mannerprotectiveof both the workerand the environment.

Surveysof tools, materials,and equipmentwill be conductedin accordancewith SOP
FM-020-01-20, "Radiation and Contamination Survey Techniques ". Ifradioactive
contaminationis identifiedthat is above the release criteria in Table 1, RASOwill be
notified.No decontaminationactivities are to be employed underthis work instruction.

Outgoingequipmentand materialswill be surveyedfor releasepriorto leaving the
jobsite. Surveyswill be conductedin accordancewith SOP FM-003-01-20, "Release of
Materials from Controli'edAreas". Swipesamples will be collected from the tools and
equipmentandanalyzed[prior to their leaving the site. If radioactivecontaminationis
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identifiedthatis above the release criteriain Table 1,RASO will be notified and changes
to this work instruction will be requiredprior to any decontaminationactivities.

Results of the surveys will be submitted to the RASO upon completion of the surveys and
compilation of the survey data. A general statement will be included in the daily log that
screening was performed and what the screening indicated. 'Thescreening data will be
provided to RASO and ,documentedfor future reference if required.

No radioactive waste (materials, equipment or soils) is expected to be generated during
work activities. Should waste materials be identified that exceed the criteria identified in
Table 1 or other restrictions stated in this work instruction, they will immediately be
secured in an appropriate containerand labeled to identify the hazard. RASO will be
notified and consulted on identification of a waste storage area and the waste will be
disposed of via the Department of the Navy Low-level Radioactive Waste Disposal
Program.

No dosimetry will be required for the work force. The assigned radiological control
technician will wear a TLD in accordance with NWT operational procedures to provide
"negative data" concerning worker exposure to ionizing radiation.

Liquids generated during work activities will consist of rinsewater used on equipment
(liquid IDW) and a limited number of ground water samples. Though the equipment
rinse water is not considered suspect, as the equipment will be surveyed and released
prior to rinsing, the field instrumentation is not capable of detecting the limit of 5 pCi/1
totalradium. Total radium (226Raand 228Ra) analysis will be performed in conjunction
with the chemical analysis using EPA Method 903.1 or equivalent, prior to approved
disposal. The ground water samples specified in the Sampling and Analysis Plan will
include an analysis by the off site laboratory for total radium by the same method.
Ground water sample containers will be swipe surveyed following collection to ensure no
loose surface contamination on the containers prior to leaving the sampling site.
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V

1.0 PURPOSE

1.1 The purpose of this procedure is to establish the necessary actions to provide a quality
control program for laboratory counting equipment. This program shall include, but not
be limited to, the following:

1.1.1 Establish the necessary actions to determine operating voltages for alpha, beta and
gamma sensitive detectors.

1.1.2 Establish the necessary actions to provide well-determined background data for
alpha, beta and gamma counting systems.

1.1.3 Establish the necessary actions to evaluate the statistical reliability of various
alpha, beta, and gamma counting systems by use of the Chi-squared test.

1.1.4 Establish the necessary actions to prepare statistical control charts to monitor the
stability of counting systems and their associated backgrounds.

1.1.5 Establish the necessary actions to determine and utilize "a priori" minimum
detectable count rates and minimum detectable activities for each laboratory
counting system.

1.1.6 Establish the necessary actions to determine and utilize reporting and "less than"
levels for each laboratory counting system.

1.1.7 Provide for the proper documentation of the above actions.

1.2 This procedure specifically excludes multi-channel counting and/or spectrographic
systems.

2.0 REFERENCES

2.1 Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), NUREG-
1575, EPA 402-R-97-016

2.2 The Health Physics and Radiological Health Handbook1992, Shleien, Revised Edition

2.3 NUREG/CR-5849 "Manual for Conducting Surveys in Support of License Termination"

2.4 NUREG-1505 "A Nonparametric Statistical Methodology for the Design and Analysis of
Final Status Decommissioning Surveys"
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2.5 NUREG-1507 "Minimum Detectable Concentrations with Typical Radiation Survey
Instruments for Various Contaminants and Field Conditions"

3.0 APPARATUS

3.1 Appropriate gas supply.

3.2 Traceable standard alpha sources, with radionuclide content appropriate to the system.

3.3 Traceable standard beta sources, with radionuclide content appropriate to the system.

3.4 Traceable standard gamma sources, with radionuclide isotopic content appropriate to the
system.

3.5 Suitable check sources.

3.6 Planchettes, forceps,, etc.

3.7 Unused, clean air sample fitters.

3.8 Unused, clean smear papers.

3.9 Approved cleaning solvents/agents.

4.0 PRECAUTIONS AND LIMITATIONS

4.1 Exercise care to keep all counting equipment clean and dry.

4.2 Exercise caution when handing or using radioactive sources.

4.3 The sources used for standardization and/or evaluation of counting systems may be
deposited on special media (swabs, filter paper, etc.). They may be very fragile and shall
be handled with care, to avoid flaking or decomposition of the mount. Do not attempt to
remove these sources from their planchettes or holders. Do not wipe radioactive surfaces
of sources.

4.4 Plated sources shall be handled only by the edges.

4.5 Damaged sources or sources with damaged coverings are no longer traceable in
calibration and shall not be used for quantitative calibration.
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5.0 PREREQUISITES

5.1 The instrument or system shall be allowed to warm up and stabilize prior to testing.

5.2 Gas flow detectors shall be properly flushed, and the proper flow established prior to
testing, according to manufacturer specifications.

5.3 Calibration sources used for standardization or system evaluation shall be traceable, and
certification shall be on file at corporate and the specific project.

5.4 Prerequisites appropriate to each sub-section of Section 7.0 below are placed at the
beginning of each sub-section.

6.0 CALIBRATION

6.1 Calibration shall be completed on an annual frequency in accordance with the applicable

instrument calibration procedure.

7.0 PROCEDURE

7.1 Frequency

7.1.1 Quality control testing and evaluation shall be performed semi-annually (_+15
days), unless exceptions to this frequency are made in the specific Instrument
OperationandCalibrationProcedure.

7.1.2 The routine frequency may be extended by up to one additional month with
writtenapprovalof the NWT Site RadiationSafety Officeror his/her designee.

7.1.3 In addition to the routine frequency of performance, quality control testing and
evaluation shall be performed under the following conditions:

a. Priorto placinga newcountingsystemintoservice.

b. Afterany major repair or alteration to the counting system or detectors.
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NOTE 7.2

The following sub-sections (7.2, 7.3, 7.4, etc) may be performed
individually and separately from the body of this procedure if such
action is required by a specific Instrument Operation and Calibration
Procedure. The prerequisites listed for that specific sub-section must be
documented as having been completed and the complete documentation
package must be prepared with the sub-sections NOT being performed
marked as Not Applicable.

7.2 Detector Voltage Plateau

NOTE

This section is required for fixed scaler/counting systems only.

7.2.1 Ensure that the counting system is set up for operation according to the applicable
Instrument Operation and Calibration Procedure and/or the manufacturer's
technical literature.

7.2.2 Obtain a radiation source with a known counting rate in the region of 1000 to
3000 counts per minute, (cpm).

7.2.3 Record the following information on the Plateau Data Sheet, Form NWT-HPQA-
001 or equivalent form.

a. Scaler / Counter ID Number.

b. Detector ID Number, if external/separate.
c. Source ID Number.

7.2.4 Place the source in the detector chamber.

7.2.5 Set the high voltage adjustment of the counting system to the lowest possible
setting.
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NOTE 7.2.6

DO NOT exceed the manufacturer's limitations or restrictions on

voltage for either the detector or the power supply.

7.2.6 Gradually increase the high voltage until a rapid increase in count rate is obtained.
Note the high voltage setting.

7.2.7 Reduce the ihigh voltage to approximately 100 volts below the noted increase
point.

7.2.8 Obtain, and record on the Plateau Data Sheet, a series of one minute counts at
appropriate voltage increments, usually equal increments of 20 to 50 volts are
convenient, until EITHER no further voltage increase is possible O_.__RRa second
sharp increase in count rate is noted.

7.2.9 Using the Voltage Plateau Graph, plot a curve ot"count rate (vertical axis) versus
voltage (horizontal axis).

7.2.10 Record the following on the Voltage Plateau Graph, Form NWT-HPQA-002 or
equivalent form.

a. Scaler / Counter ID Number.
b. Detector ID Number, if external/separate.
c. Source ID Number.

7.2.11 The relatively flat portion of the plot is the plateau. The correct operating voltage
is located one-third to one-half the distance up the plotted plateau. Pick a point
within this range with a convenient value of high voltage. Use whole numbers, if
possible a multiple of 10, only.

7.2.12 Record this operating voltage on the Voltage Plateau Graph.

7.2.13 Perform the following:

a. Enter the date, time, and printed name of the individual performing the test
on both the data sheet and the graph sheet.

b. Sign both the data sheet and the graph sheet.
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7.2.14 The plateau data and graph MAY be submitted to the NWT Site Radiation Safety
Officer or his/her designee at this time for review'. Review should be performed at
this time if:

a. Any ,ofthe data were anomalous, or
b. The entire Quality Control evaluation is not being performed at this time.

7.3 Determination of System Background

7.3.1 Prerequisites;

A valid voltage plateau, or operating voltage has been determined and
documented.

7.3.2 Ensure that the counting system is set up for operation according to the applicable
Instrument Calibration and Use Procedure and/or the manufacturer's technical
literature.

7.3.3 Record the following information on the Background Data Sheet, Form NWT-
HPQA-003 or equivalent spreadsheet.

a. Scaler / Counter ID Number

b. Detector ID Number, if external/separate
c. Source ID Number

7.3.4 Data Accumulation

a. Place a clean, empty planchette in the sample holder.
b. Insert the sample holder in the detector chamber.
c. Set the instrument for a timed count of 1 minute.
d. Count the empty planchette.
e. Record the total counts on the Background Data Sheet Form NWT -

HPQA003.

NOTE

The instrument/system may remain in service, using the "old"
background during the accumulation of data for the new determination
of background. The repetitive counts may be accumulated over several
days, however all counts shall be completed within 10 days of the initial

count.
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7.3.5 RepeatSection 7.3.4 nine additionaltimes.

7.3.6 Remove the emptyplanchettefrom the detectorchamber.

7.3.7 Calculations:

a. Totalthe values of the individualcounts. Enter the value in the Totalbox
on the datasheet.

b. Divide the total by thenumber, 10, of determinationsand enterthis value
in the Mean Count,_, box on the datasheet.

c. Subtractthe mean count,_, fromeach of the individual counts. Enterthe
values found in the columnlabeled (x-_) on the datasheet.

d Square each of the deviations,(x-_), and enter the values found in the

columnlabeled (x __)2 on the data sheet.

e. Total the values of the squared deviations column, and enter this value in
the Sum of Squares, box on the data sheet.

f. Divide the Sum of Squares, by nine (9). Enter this value in the Variance,
box on the data sheet.

g. Extract the square root of the Variance, and enter the value in the Standard
Deviation (o) (Counts), box on the data sheet.

h. The Background Count Rate :t:26 is the acceptable background range.

i. Enter the background range in the appropriate blocks of Form NWT-013
or NWT-013A.

j. Perform the following:

1. Enter the date, time, and (printed) name (of the individual
performing the test) on the Background Data Sheet.

2. Sign the data sheet.

k. The Background data MAY be submitted to the cognizant Health Physics
Technical Supervisor at this time for review. Review should be performed
at this time if:
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1. Any of the datawere anomalous,or
2. The entire Quality Controlevaluationis not being performedat this

time.

7.4 Chi-Squared Test of Reliability for Fixed Scalers/Counters (Model 2929 Dual
Channel Scaler, Protean Gas Proportional Counter)

7.4.1 Prerequisites

a. A valid voltage plateau, or operating voltage, has been determined and
documented.

b. A well determined background value has been obtained and documented.

7.4.2 Ensure that the counting system is set up for operation according to the applicable
Instrument Calibration and Use Procedure and/or the manufacturer's technical
literature.

7.4.3 Obtaina NISTTraceableStandardSourcewith isotopiccontentappropriateto the
detectorbeingevaluated.

_V' a. The source should be of sufficient activi.tyto yield a counting rate of 1000
to 50,000 counts per minute.

b. The source should not exceed 50,000 cpm.

7.4.4 Record the following information on the Chi-squared Data Sheet, Form NWT-
HPQA004 or equivalent spreadsheet:

a. Scaler/Counter ID Number.

b. Detector ID Number, if external/separate.
c. Source ID Number.

7.4.5 Place the source in the detector chamber.

7.4.6 Collect twenty (20) counts of one (1) minutes duration each. Record the results,
in counts per minute, in the column labeled "Gross cpm, Co".

7.4.7 Subtract the background count rate, C, from each count to obtain the net count
rate. Record the results in the column labeled "Net cpm, CI".
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7.4.8 Calculations:

a. Sumthe twentyCIvaluesandrecordthe resultin the box labeled:

SUM= E CI

b. Divide the total by 20 and record the result obtained in the box labeled:

Mean (C)= (CJ20)

c. Subtract the mean count rate,C from each of the CI values, recording the

results in the column, (C_-C).

d. Square each of the (C_-C) values obtained, record the results in the

column labeled, (CI __)2.

e. Sum the twenty (C___)2 values and record the results in the box labeled:

Sum of Squares = Y_(Cl __)2

f. Calculate the Chi-squared value by dividing the Sum of Squares

"Y.(C___)2 by the mean count rate C and record the results in the box
labeled Chi-Squared Value (C2).

g. The Chi-Squared value should be between 10.11 and 30.14. If the C2
value is NOT between 10.11 and 30.14, THEN notify the NWT Site
Radiation Safety Officer or his/her designee prior to continuing.

7.4.9 Perform the following:

a. Enter the date, time, and (printed)name (of the individualperformingthe
test)on the Chi-squaredDataSheet.

b. Sign the data sheet.

c. The Chi-squared data MAY be submitted to the NWT Site Radiation
Safety Officer or his/her designee at this time for review. Review should
be performed at this time if:

1. Any of the data were anomalous, or
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2. The entireQuality Controlevaluation is notbeing performedat this
time,

7.5 Chi-SquaredTestof Reliabilityfor PortableScalers/Counters(Model2350-1,2360's
with variousattacheddetectors)

7.5.1 Prerequisites

a. A valid voltage plateau, or operating voltage, has been determined and
documented.

b. A well determined background value has been obtained and documented
on Form NWT-HPQA003.

7.5.2 Ensure that the counting system is set up for operation according to the applicable
Instrument Calibration and Use Procedure and/or the manufacturer's technical
literature.

7.5.3 Obtain a NIST Traceable Standard Source with isotopic content appropriate to the
detector being evaluated.

a. The source should be of sufficient activity to yield a counting rate of 1000
to 50,000 counts per minute.

b. The source should not exceed 50,000 cpm.

7.5.4 Record the following information on the Chi-squared Data Sheet, Form NWT-
HPQA004 or equivalent spreadsheet:

a. Scaler/Counter ID Number.

b. Detector ID Number, if external/separate.
c. Source ID Number.

7.5.5 Place the source in the appropriate location and distance from the active window
of the detector, as defined by project work plan.

7.5.6 Collect twenty (20) counts of one (1) minutes duration each. Record the results,
in counts per minute, in the column labeled "C_ (Gross cpm)".

7.5.7 Subtract the background count rate, Ca, from each count to obtain the net count
rate. Record the results in the column labeled "Cx(Net cpm)".
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7.5.8 Calculations:

a. Sum the twenty CIvalues and record the result in the box labeled:

SUM ---- ECI

b. Divide the total by 20 and record the result obtained in the box labeled:

Mean (C)= (Ci/20)

m

c. Subtract the mean count rate, C from each of the C_values, recording the
results in the column, (CI -C).

d. Square each of the (C_-C) values obtained, record the results in the

column labeled, (CI__)2.

e. Sum the twenty (C___)2 values and record the results in the box labeled:

Sum of Squares = Y_(Cx__)2

f. Calculate the Chi-squared value by dividing the Sum of Squares
"Y_(C___)2 by the mean count rate C and record the results in the box
labeled Chi-Squared Value (C2).

g. The Chi-Squared value should be between 10.11 and 30.14. If the C2
value is NOT between 10.11 and 30.14, THEN notify the NWT Site
Radiation Safety Officer or his/her designee prior to continuing.

7.5.9 Perform the following:

a. Enter the date, time, and (printed) name (of the individual performing the
test) on the Chi-squared Data Sheet.

b. Sign the data sheet.

c. The Chi-squared data MAY be submitted to the NWT Site Radiation
Safety Officer or his/her designee at this time for review. Review should
be performed at this time if:

1. Anyof the datawere anomalous,or
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2. The entire Quality Control evaluation is not being performed at this
time.

7.6 Counting System Efficiency for Fixed Scalers/Counters Counters (Model 2929 Dual
Channel Scaler, Protean Gas Proportional Counter)

7.6.1 Prerequisite,_

a. A valid voltage plateau, or operating voltage, has been determined and
documented.

b. A well determined background value has been obtained and documented.

c. A successful Chi-squared test has been performed and documented.

7.6.2 Non-routine isotopes

a. In addition to the routine frequency of determination, counting system
efficiencies SHOULD be determined when isotopes with energies

°significantly different from the calibration energy must be analyzed.

7.6.3 Enter the following information on the Efficiency Data Sheet Form NWT
HPQA05 or equivalent spreadsheet:

a. Scaler/Counter ID Number.

b. Detector ID Number, if external/separate.

c. Source ID Number.

d. The sources present total activity in dpm.

e. The mean counting rate, c, of the source.

7.6.4 Calculation:

a. Complete the following calculation on the Efficiency Data Sheet:

E- Gross cpm- Net (background) cpm
(Source Total Activity in dpm)
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NOTE

Non-routine sources and/or geometry should be calculated only at the
direction of the Health Physics Technical Supervisor or designee.

7.6.5 Alpha Channel

a. Obtain a 47 mm diameter Th-230 or equivalent reference source greater
than 1,000 dpm.

b. Place the source in the detector chamber and count for a period of one
minute.

c. Determine the net count rate from the source.

d. Detenrtine the specific efficiency, E

NOTE

Detection efficiencies for different sample types (i.e., geometry, mass,
etc.) must be calculated separately.

e. Calculation:

E = Average cpm - Background cpm
Source Activity in dpm

f. Record the result on the data sheet.

7.6.6 Perform the following:

a. Enter the date, time, and (printed) name (of the individual performing the
test) oll the Efficiency Data Sheet.
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b. Sign the data sheet.

c. The Efficiency data MAY be submitted to the NWT Site Radiation Safety
Officer or his/her designee at this time for review. Review SHOULD be
performed at this time if:

1. Any of the data were anomalous, or
2. The entire Quality Control evaluation is not being performed at this

time.

7.6.7 BetaChannel

a. Obtaina 47 mm diameterTc-99or equivalentreferencesourcegreater
than 1,000dpm.

b. Perform Steps 7.6.5 (b) through (f).

7.7 Instrument Efficiency for Portable Scalers/Counters (Model 2350-1, 2224's, 2221's,
and 2360's with gas proportional, scintillation, and sodium iodide detectors)

7.7.1 Determination of Instrument Efficiency (_i) for Alpha and Beta Surface Activity
Measurements

The instrument efficiency (ei) is determined during calibration and is defined as
the ratio between the net count rate (in counts per minute (cpm)) of the instrument
and the surface emission rate of the calibration source for a specified geometry.
The surface emission rate is the 2rt particle fluence that is affected by both the
attenuation and backscatter of the radiation emitted from the calibration source.

The following equation is used to calculate the instrument efficiency in counts per
particle:

where,

Rs+B = the grosscount rate of the calibration measurement (cpm)
RB = the background count rate in cpm
qzn = the 2rt surface emission rate of the calibration source (NIST

_, traceable)
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WA = Active Area of the detector window (cm2)
SA = Area of the source (cm2)

Note: This equation assumes that the dimensions of the calibration source be
sufficient to cover the window of the instrument detector. If the dimensions of the
calibration source are smaller than the detector's window, set WA equal to the
dimensions of the calibration source, i.e., set the quotient of WAand SAequal to 1.

The instrument efficiency is determined during calibration by obtaining static
counts with the detector over a calibration source that has a National Institute of

Standards and Technology (NIST) traceable surface emission rate. The 2_
particle fluence rate is corrected for decay, attenuation and scatter, then; the
surface emission rate of the source must be corrected for the area subtended by the
probe. Factors that can also affect the instruments efficiency are discussed below:

7.7.2 Prerequisites

a. A valid voltage plateau, or operating voltage, has been determined and
documented.

b. A well determined background value has been obtained and documented.

c. A successful Chi-squared test has been performed and documented.

7.7.3 Non-routine isotopes

a. In addition to the routine frequency of determination, counting system
efficiencies SHOULD be determined when isotopes with energies
significantly different from the calibration energy must be analyzed.

7.7.4 Enter the following information on the Efficiency Data Sheet Form NWT
HPQA005 or equivalent spreadsheet:

a. Scaler/Counter ID Number.

b. Detector ID Number, if external/separate.

c. SourceIDNumber.

d. The sources present 2 rt emission rate in alphas/min, betas/rain, or
gammas/min.
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e. The mean counting rate, c, of the source.

7.7.5 Alpha Measurements

a. Obtaina Th-230orequivalentreferencesourcegreaterthan 1,000dpm.

b. Place the source in the appropriate location and distance from the active
window of the detector.

c. Determine the net count rate from the source.

d. Determine the specific instrument efficiency, _i

e. Calculation:

Rs+ a - RB
E i

where,

Rs+B = the gross count rate of the calibration measurement (cpm)
RB = the background count rate in cpm
q2n = the 2rt surface emission rate of the calibration source (N/ST

traceable)
WA = Active Area of the detector window (cm2)
SA = Area of the source (cm2)

f. Record the result on the data sheet.

7.7.6 Perform the following:

a. Enter the date, time, and (printed) name (of the individual performing the
test) on the Efficiency Data Sheet or equivalent spreadsheet.

b. Signthe datasheet.

c. The Efficiency data MAY be submitted to the NWT Site Radiation Safety
Officer or his/her designee at this time for review. Review SHOULD be

_' performed at this time if:
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1. Any of the data were anomalous, or
2. The entire Quality Control evaluation is not being performed at this

time.

7.7.7 Beta Measurements

a. Obtaina Tc-99or equivalentreferencesourcegreaterthan 1,000dpm.

b. Perform Steps 7.7.5 (b) through (f).

7.8 Determination of Total Efficiency (_t)for Alpha and Beta Surface Activity
Measurements (Model 2350-1, 2224's, 2221's, and 2360's with gas proportional,
scintillation, and sodium iodide detectors)

The total efficiency (Et) is determined during calibration and is defined as the ratio
between the net count rate (in counts per minute (cpm)) of the instrument and the surface
emission rate of the calibration source for a specified geometry. The surface emission
rate is the 21t particle fluence that is affected by both the attenuation and backscatter of
the radiation emitted from the calibration source.

The following equation is used to calculate the total efficiency:

where,

_i = the instrument efficiency (count per particle)
_s = the contaminated surface efficiency (particle per disintegration)

7.8.1 Surface Efficiency (as) for Surface Activity Measurements

The surface efficiency term is used to determine the 41-Itotal efficiency for a
particular surface and condition. Suitable values are based on the radiation and
radiation energy, and are primarily impacted by the backscatter and self-
absorption characteristics of the surface on which the contamination exists in the
field. Backscatter is most affected by the energy of the radiation and the density
of the surface material. Self-absorption characteristics or attenuation are also a
function of the radiation's energy and surface condition. Surfaces typically
encountered in the field include concrete, wood, dry wall, plaster, carpet, and
metal. Surface conditions include both physical effects, such as scabbled
concrete, and the effect of surface coatings, i.e., dust, paint, rust, water, and oil.
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In the absence of experimentally determined sort'aceefficiencies, ISO-7503-1 and
NUREG 1507, provide conservative recommendations for surface efficiencies.
ISO-7503-1, recommends a surface efficiency of 0.5 for maximum beta energies
exceeding 0.5 MeV, and to use a surface efficiency of 0.25 for beta energies
between 0.15 and 0.4 MeV and for alpha emitters. NUREG-1507 provides
surface efficiencies based on studies performed primarily at ORISE. In general,
NUREG-1507 indicates that the ISO rule-of-thumb for surface efficiencies are
conservative, particularly for beta-emitting radionuclides with end-point energies
between 0.25 MeV and 0.4 MeV.

7.9 Performance Test for Fixed Scalers/Counters (Model 2929 Dual Channel Scaler,
Protean Gas Proportional Counter)

7.9.1 Prerequisites

a. A valid voltage plateau, or operating voltage, has been determined and
documented.

b. A well determined background value has been obtained and documented.

c. A successful Chi-squared test has been performed and documented.

7.9.2 Background Check

7.9.2.1 Remove any source or sample from the detector tray.

7.9.2.2 Place the appropriate clean blank in clean counting planchette.

7.9.2.3 Lock the drawer closed.

7.9.2.4 Perform a 10 minute timed background count.

7.9.2.5 Divide the total counts for the alpha and beta-gamma channels by
ten (10) to obtain results in CPM.

7.9.2.6 Record the Alpha and Beta-Gamma results in cpm, in the
respective columns on the Daily Background and Efficiency Form
NWT-013, NWT-013A, NWT-013B, or NWT-013AB.

7.9.2.7 Compare each background to its background and & range.
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7.9.2.8 If either background rate exceeds its limits, clean the sample
drawer and recheck background.

7.9.2.9 If either background remains out of range, remove the instrument
from service and arrange for repair'. Notify Health Physics
Supervision.

NOTE

It is permissible:to use theProteanscontrolcheckand/orlimitabilities
for steps7.9.3 and7.9.4.

7.9.3 Alpha Source Check (Th-230 or equivalent)

7.9.3.1 Retrieve from storage the check source identified in the 'SOURCE
ID#" space at the top of form NWT-013, NWT-013A, or NWT-

013AB.

7.9.3.2 Place the source in an empty counting planchette.

7.9.3.3 Open the sample drawer and place the source/planchette in the
sample tray.

7.9.3.4 Close and lock the drawer in the count position, and perform a 1-
minute timed count, record the results on Form NWT-013, NWT-
013Aor NWT-013AB.

7.9.3.5 Record the result of the source count in the "SOURCE COUNTS"
(CPM) column of the form.

7.9.3.6 If the net response is within 10% of the source activity multiplied
by the efficiency of the instrument, initial the "Initials" column of
Form NWT-013, NWT-013A, or NWT-013AB.

7.9.4 Beta Source C,heck (Tc-99 or equivalent)

7.9.4.1 Repeat the steps of Section 7.9.3 using the beta check source
specified in the "SOURCE ID#" space at the top of form NWT-
013, NWT-013B, or NWT-013AB.
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7.9.4.2 Record the data in the applicable columns of form NWT-013,
NWT-013B, or NWT-013AB.

7.9.4.3 Initial NWT-013, NWT-013B, or NWT-013AB in the appropriate
columns. Initial the Performance Test Daily Check Sticker.

7.9.4.4 Return the check sources to their designated storage locations.

7.9.5 Determination of MDC for Fixed Sealers/Counters (Model 2929 Dual Channel
Scaler, Protean Gas Proportional Counter)

7.9.5.1 Prerequisites

a. A valid voltage plateau has been performed and
documented for those instruments or systems with a
variable high voltage capability.

b. A well determined background is available, unless an
exception is made in the specific instrument procedure.

c. A successful Chi-squared test has been performed and
documented.

d. Counting efficiency for the appropriate emission has been
determined and documented.

e. The daily checks have demonstrated that the instrument is
in statistical control; OR; where directed by specific
procedure, a daily working background has been
determined.

7.9.5.2 Calculation

a. Calculate MDC by performing a count of a paired blank for
counting time equal to the sample counting time. A paired
blank means a sample which is identical, chemically and
physically, to the samples to be counted, except that no
isotope is present (e.g., for smear samples a smear of a
clean surface could be used as a paired blank for smears of
potentially contaminated surfaces).
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7.9.5.3 MDC may be calculated from the following formula:

3+ 4.65CBX/_ B
MDC (dpm)=

E*T B
where:

Ca = Background Counts for the paired blank (CPM)
TB = Sample Count Time for the paired blank (Minutes)
E = Instrument Efficiency for the isotope expected, expressed

as a decimal

7.9.5.4 Record the MDC value for the appropriate channel (beta-gamma
and alpha) on form NWT-006 or equivalent spreadsheet.

7.10 Determination of Detection Sensitivity - Static and Scan Minimum Detectable
Concentration (MDC) for Portable Scalers/Counters (Model 2350-1, 2224's, 2221's,
and 2360's with gas proportional, scintillation, and sodium iodide detectors)

7.10.1 StaticMDC

The static MDC is the level of radioactivity, on a surface, that is practically
achievable by the overall measurement process. The conventional equations
below are used to calculate the instrument MDC in dpm per 100 cm2.

3+ 4.65x/-€--_sMDC -

WA T8
Ei_'s 100 ¢m 2

where,

CB = Background counts in time TB(min)
TB = Background counting time (min)
_i = the instrument efficiency (count per particle)

= the contaminated surface efficiency (particle per disintegration)
WA = the area of the detector window (cm2)
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If the background and sample are counted for different intervals the following
equation is used calculate the MDC in dpm per 100cm2.

MDC - 3+ 3"291Rff s+B(l + _-_aB]

S:, 100 cm_

where,

RB = backgroundcount rate (cpm)
TB = backgroundcounting time (min)
Ts+B = sample counting time (min)

= the instrument efficiency (count per particle)
= the contaminatedsurface efficiency (particle per disintegration)

WA = the areaof the detector window (cm2)

7.10.2 Scanning Minimal Detectable Count Rate, (MDCR)
"qll_'

The minimum detectable number of net source counts in the scan interval, for an
ideal observer, can be arrived at by multiplying the square root of the number of
background counts (in the scan interval) by the detectability value associated with
the desired ix:rformance(as reflected in d') as shown in equation below:

MDCR = d',J-b7x 60_/

where,

d' = index of sensitivity.(ctand.1_error) - MARSSIM Table 6.5
bi = number of background counts in scan time interval (count)
i = scan or observation interval (s)

7.10.3 Scan MDC

The scan MDC is determined from the minimum detectable count rate (MDCR)
by applying conversion factors that account for detector and surface characteristics
and surveyor efficiency. As discussed below, the MDCR accounts for the
background level, performance criteria (d'), and observation interval. The
observation interval during scanning is the actual time that the detector can
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respond to the contamination source. This interval depends on the scan speed,
detector size in the direction of the scan, and area of elevated activity.

The scan MDC for building structure surfaces is calculated using the following
formula:

MDCR
Scan MDC--

WA
_'_es100 cm2

where,

MDCR = discussed in Section 7.10.2
TB = background counting time (min)

= the instrument efficiency (count per particle)
= the contaminated surface efficiency (particles per disintegration)

WA = the area of the detector window (cm 2)

7.11 Maintenance

7.11.1 No special storage requirements.

7.11.2 Electronic maintenance (except external adjustments and cable replacements)
shall be performed by a Health Physics Instrumentation Technician or by the
manufacturer or an approved vendor.

8.0 RECORDS

The following records will be generated and retainedin the permanent projectfile as a result of
using this procedure.

8.1 Form NWT-013 Ludlum Model 2929 Daily Background and Efficiency

8.2 Form NWT-013A Alpha Counting Scaler Daily Background and Efficiency

8.3 Form NWT-013B Beta Counting Scaler Daily Background and Efficiency

8.4 Form NWT-013AB Dual Channel Scaler Daily Background and Efficiency

8.5 Calibration Data Sticker
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8.6 Daily Performance Test Check Sticker

9.0 FORMS AND EXHIBITS

9.1 Forms

9.1.1 Form NWT-013 Ludlum Model 2929 Daily Background and Efficiency

9.1.2 Form NWT-013A Alpha Counting Scaler Daily Background and Efficiency

9.1.3 Form NWT-013B Beta Counting Scaler Daily Background and Efficiency

9.1.2 Form NWT-013AB Dual Channel Scaler Daily Background and Efficiency

9.1.3 Form NWT-O06Smear Counting Analysis Report

9.1.4 Form NWT-HPQA001 Plateau Data Sheet

9.1.5 Form NWT-HPQA002 Voltage Plateau Graph

9.1.6 Form NWT-HPQA003 Background Data Sheet

9.1.7 Form NWT-HPQA004 Chi-Squared Data Sheet

9.1.8 Form NWT HPQA005 Efficiency Data Sheet

9.2 Exhibits

9.2.1 Daily PerformanceTestCheck Sticker

9.2.2 CalibrationDataSticker
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EXHIBIT 9.1
DaiilyInstrument Source Check Sticker

__ Niily IW°rurld TsChn°clhgY
Instrument Serial Number

Probe Serial Number

Calibration Date

[ Technici_m Initial & DateMonth (Circle One)
I

J F I il _ _ ] J r j A iii-_--O N D
1 2 3 4 5 6 7

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30 31
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EXHIBIT 9.2
Calibration Data Sticker

Survey Meter Calibration
Model SerialNo.

*Range within 10% unless noted

x I-7"

x I-7"
x I-7"
x I-7"
x V-l*

Ded. Ck. Source S/N

Act. Reads

Cal.Date DueDate

Calibrated by

LUDLUM MEASUREMENTS, INC.

Sweetwater, Texas (915) 235-5494
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1.0 SCOPE

This procedure sets forth the specific requirements for release of materials from
controlled areas applicable to New World Technology (NWT) projects.

2.0 PURPOSE

The purpose of this procedure is to specify requirements for releasing material from
controlled areas and to minimize the potential for unintentionally releasing contaminated
items to uncontrolled areas in accordance with the provisions of Reference 3.1.1.

3.0 REFERENCES AND DEFINITIONS

3.1 References

3.1.1 DOE Order 5400.5 (2-8-90), Radiation Protection of the Public and the
Environment

3.1.2 DOE Order 5480.11 (12-21-88), Radiation Protection for Occupational Workers

3.1.3 10 CFR 20 (5-22-91), Standards for Protection Against Radiation

3.1.4 FM-020-01-20, Radiation and Contamination Survey Techniques

3.1.5 NRC's "Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, or
Special Nuclear Materials (NRC 1993), Office of Nuclear Material Safety and
Safeguards (NMSS)."

3.1.6 ANSI N3.1-1987, Selection, Qualification and Training of Personnel for Nuclear
Power Plants

3.1.7 TM-003-01-20, Operation of the Ludlum Model-2929

3.1.8 TM-001-01-20, Operation of Contamination Survey Meters

3.1.9 FM-021-01-20, Radiological Area Posting and Access Control

3.1.10 FM-005-01-20, Control of Radioactive Material
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3.1.11 FM-004-01-20, Issue and Use of Radiation Work Permits

3.2 Definitions

3.2.1 Activi ,ty - The rate of disintegration (transformation) or decay of radioactive
material. The units of activity for the purpose of this procedure are disintegrations
per minute (dpm), Becquerel (Bq), or micro-Curies for loose contamination and
disintegrations per minute or millirad/hour for fixed contamination.

3.2.2 Contamination - Deposition of radioactive material in any place it is not desired,
particularly where its presence may be harmful. The harm may be actual exposure
to individuals or release of the material to the environment or general public.
Contamination may be due to the presence of alpha particle, beta particle or
gamma ray emitting radionuclides.

3.2.3 Controlled Area - Any area to which access is controlled in order to protect
individuals from exposure to radiation and radioactive materials and/or to prevent
the release of radioactive materials to the uncontrolled areas.

3.2.4 Fixed Contamination - Radioactive contamination that is not readily removed
from a surface by applying light to moderate pressure when wiping with a paper
or cloth disk :smear,or massilinn.

3.2.5 Minimum Detectable Activity (MDA) - For purposes of this procedure, MDA
for removable radioactive contamination is defined as the smallest amount of

sample activity that will yield a net count with a 95% confidence level based upon
the background count rate of the counting instrument used.

3.2.6 Evaluator - An individual designated by the Radiological Field Operations
Manager to evaluate materials or items in accordance with Sections 6.2, 6.3 and
Step 6.5.6.

3.2.7 Release for Unconditional Use - A level of radioactive material that is acceptable
for use of property without restrictions due to residual radioactive material
without license conditions or controls. Under normal circumstances, authorized
limits for residual radioactive material are set equal to, or below, the values
specified in Reference 3.1.5, Table 1.

3.2.8 Survey Exempt Materials - The contents of sealed containers which remain
unopened while in a controlled area are exempt, the outside surfaces are not
exempt.
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4.0 PRECAUTIONS, LIMITATIONS

4.1 Precautions

4.1.1 Instrumentsused to perform release surveys shall be operated in accordance with
the respective operating procedure:

4.1.1.1 Ludlum Model-2929 - Reference 3.1.7

4.1.1.2 Ludlum Model-3 - Reference 3.1.8

4.1.2 MDA for the Ludlum Model-2929 shall be in accordance with Reference 3.1.7.

4.1.3 Large area smears may be used to augment (but not replace) the 100 cm2 smear
survey. Large area wipes may be counted with the Ludlum Model-3 or
equivalent. Large area smears are used to obtain immediate information
concerning loose contamination for the purpose of radiological protection and to
minimize time spent performing disc smears on an item easily identified as
contaminated.

_' 4.1.4 A release document package shall include the following forms:

4.1.4.1 NWT-005 - Material Release Log.

4.1.4.3 NWT-001 - Radiological Survey Report or NWT-010, Unconditional
Release of Equipment or Items Report and/or NWT-006, Smear
Counting Analysis Report.

4.1.4.4 NWT-003 - Daily Instrument Performance Test Log or equivalent.

4.1.5 The release document shall include the following information:

4.1.5.1 The date of the release survey.

4.1.5.2 The number of the release survey.

4.1.5.3 A description or identification of the item.

4.1.5.4 The identity of the Health Physics Technician performing the release
survey.

4.1.5.5 The evaluator of the material for release.
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4.1.5.6 The release approval of the Health Physics Supervisor or designee.

4.1.6 All surveys performed for the release of material shall be documented on a
Radiological Survey Report (NWT-001) and/or on an Unconditional Release of
Equipment or Items Report (NWT-010).

4.1.7 Radiation and contaminationsurveys shall be performed in accordance with
Reference3.1.4.

4.1.8 Items identitied as radioactive during the release survey shall be controlled in
accordance with Reference 3.1.10.

4.1.9 Personnel performing release surveys shall be logged in on a Radiation Work
Permit in accordance with Reference 3.1.11 (if applicable).

4.1.10 Audible response instruments must be used during direct scan surveys.

4.1.11 Instruments used for release surveys shall be within current calibration and shall
have had a performance test check performed daily or prior to use in accordance
with the instrument's operating procedure.

4.1.12 Release of materials from controlled areas shall be performed in accordance with
the provisions and directives of References 3.1.1, 3.1.2, and 3.1.3.

4.1.13 Items presented for release shall be direct scanned in an area of low background.

4.2 Limitations

4.2.1 The maximum probe speed during direct scan surveys of surfaces shall be 2
cm/sec.

4.2.2 A response check shall be performed at the completion of the work day for
instrument's used for direct scan surveys in accordance with the instruments
operating procedure.

4.2.3 The probe face shall be held within 1/4 inch of the surface being surveyed for
alpha, and within 3/8 inch of the surface being surveyed for beta-gamma.

4.2.4 If an instrument used to perform release surveys fails any operational check, it
shall be removed from service. All data collected during the period of instrument

failure must be evaluated by the Health Physics Supervisor.
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4.2.5 Posting and access control of controlled areas shall be performed in accordance
with the provisions of Reference 3.1.9.

5.0 RESPONSIBILITIES AND QUALIFICATIONS

5.1 Responsibilities

5.1.1 NWT Radiological Field Operations Manager

5.1.1.1 Implements the requirements of this procedure.

5.1.1.2 Designates qualified evaluators.

5.1.1.3 Reviews the adherence of personnel to the requirements of this
procedure, periodically.

5.1.1.4 Ensure Health Physics Technicians are qualified by training and
experience to perform the requirements of this procedure.

5.1.2 Health Physics Supervisor

5.1.2.1 Review the release documentation.

5.1.2.2 Approve unconditional releases by signing the NWT-005 form.

5.1.3 Health Physics Technicians

5.1.3.1 Perform the requirements of this procedure.

5.1.3.2 Adhere to other procedures (referenced in this procedure).

5.1.3.3 Document all releases.

5.2 Qualifications

5.2.1 Health Physics Technicians shall be qualified in accordance with the requirements
of Reference 3.1.6 to perform release surveys of materials.

5.2.1.1 Documentation supporting qualifications shall be obtained and kept in
the permanent project files.

5.2.2 Junior Health Physics/Decontamination Technicians may perform release surveys
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under the direct supervision of a Health Physics Technician meeting the
requirements of Section 5.2.1.

5.2.3 Evaluatorsshallbe designatedby theNWTRadiologicalFieldOperationManager
(ProjectManager).

6.0 PROCEDURE

6.1 Release Limits For Gross Activity (Unknown Isotopes) - Regulatory

TOTAL
REMOVABLE (Fixed and Removable)

EMISSION (dprn/100 cm2) (dpm/100 cm2)

Alpha 20 100

Beta-Gamma 200 1000

NOTE: If all of the actual isotopic constituents of the contamination are known
an..._ddocumented on the release documents, the release limits of Table 1
of Reference 3.1.5 may be applied.

6.2 Inaccessible Surfaces

6.2.1 Items with inaccessible surfaces should be disassembled as completely as possible
to facilitate release surveys. Items with inaccessible surfaces will not be
unconditionally released unless evaluated by a designated evaluator who
authorizes and documents the release.

6.2.2 The following guidance will be used when performing evaluations:

• A history of the item should be reviewed.

• The actual release survey shall be reviewed.

• Determination of the radiological conditions in the area the item has been
used or stored shall be reviewed.

• Use of sensitive detectors such as NaI(T1) or equivalent should be
considered. (These detectors may indicate internal contamination that the
Model-3 or equivalent may not detect due to its lower sensitivity to photon
emissions).
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6.3 Materials considered hazardous due to their physical or chemical nature and fragile items
shall not be unconditionally released unless evaluated. For example, gases, pyrophoric
materials, easily damaged electronic devices, or other easily damaged materials cannot be
directly or indirectly surveyed. These materials will be evaluated on a case by case basis
for release in a manner consistent with Section 6.2.2. Evaluation for release shall be
performed by a designated evaluator only.

6.4 Survey Exempt Materials

6.4.1 Items such as briefcases, pens, papers, personal clothing, etc., are exempt from the
Health Physics release survey requirements of this procedure.

6.4.2 Individuals shall survey the exempt items in the same manner as a whole body
frisk when leaving a controlled area or have a Health Physics Technician perform
the survey.

6.5 SurveyProcedure

6.5.1 Upon receipt:of an itempresentedfor release, attemptto determinethe history:

• Purpose of item.

• The current andpast use of the item.

• The location(s) in which the item was used or stored.

• If the item was ever used for work with radio-active materialor used in an
area where radioactive material was used or stored.

This knowledge of the item history should provide the surveyor with information
helpful in performing the release survey.

6.5.2 Using protective clothing such as gloves, perform large area smears of 100% of
the accessible surfacesof the item using large area wipes (e.g. massilin).

6.5.2.1 Determine if transferable (loose) radioactive material is present by
measuring the amount of activity on the surface of the cloth.

6.5.2.2 If the presence of radioactive material is indicated by a count rate
above background, the item shall be treated as contaminated until the

results of the disc smear survey are obtained and a determination is
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made concerning the actual 100 cm2loose contamination levels.
The material shall be controlled in accordance with Reference 3.1.10.

6.5.3 Perform a direct scan of 100% of all accessible areas of the item, in accordance
with the instrument's operating procedure, and Reference 3.1.4.

NOTE: Items presented for release shall be direct scanned in an area of
low background, preferably < 100 CPM. The Health Physics
Technician performing the release survey shall determine if the
background is acceptable for direct scan of the item. Release
surveys shall not be done in areas where background is > 300
CPM.

6.5.3.1 If the scan indicates radioactive material on the surface of the item is
less than the limits for release for total activity, proceed to 6.5.3.3.

6.5.3.2 If the scan indicates radioactive material on the surface of the item is
greater than regulatory limits for total activity, the item cannot be
released.

6.5.3.3 During the direct scan of the accessible surfaces of the item, a static
measurement shall be taken:

• If an increase in the audible count rate is detected.

• After each minute of scanning.

• When the Health Physics Technician determines that an
indication of fixed activity less than ten square centimeters may
be present.

6.5.3.4 During the static measurement, the meter probe shall be held at the
proper distance from the surface being surveyed for the proper response
period to allow the meter reading to stabilize, in accordance with the
instrument's operating procedure.

6.5.4 Perform disc smears of 100% of the effective surface area.

6.5.4.1 100%of the effective accessible surface means performing a 100 cm2
disc smear on all accessible areas of the item suspected of being
contaminated.
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6.5.5 Count the smears in accordance with Reference 3.1.4.

6.5.5.1 Recordsmeardataon the SmearCountingAnalysisReport(NWT-006).
If a Model-3 or equivalent was used, document the results on a
RadiologicalSurveyReport (NWT-001).

6.5.5.2 If the smear results indicate transferable activity below the release
limits, proceed to Step 6.5.6.

6.5.5.3 If the smear results indicated transferable activity above the release
limits, the item cannot be released.

6.5.6 If the item has internal or inaccessible surfaces, have NWT personnel disassemble
the item and repeat Steps 6.5.2 through 6.5.5 or have the item evaluated for
release by a designated evaluator.

6.5.7 If the item meets the release limits or is evaluated as meeting the unconditional

release criteria, complete forms NWT-010, NWT-005, and/or NWT-001. Health
Physics Supervision must review the release documents and approve the release
prior to allowing the item to leave the controlled area.

6.5.8 Items identified as radioactive during the release survey shall be controlled in
accordance with Reference 3.1.10.

7.0 RECORDS

The following records are generated by use of this procedure..These records will be maintained
in the permanent project file.

7.1 NWT-001 - Radiological Survey Report

7.2 NWT-005 - Material Release Log

7.3 NWT-006 - Smear Counting Analysis Report

7.4 HP Daily Log

7.5 NWT-003 - Daily Instrument Performance Test Log

7.6 NWT-010 - Unconditional Release of Equipment or Items Report
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8.0 FORMS

8.1 NWT-003 - Daily Instrument Performance Test Log

8.2 NWT-006 - Smear Counting Analysis Report

8.3 NWT-001 - Radiological Survey Report

8.4 NWT-005 - Material Release Log

8.5 NWT-010 - Unconditional Release of Equipment or Items Report
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1.0 SCOPE

This procedure provides guidelines for the performance and documentation of Radiation and
Contamination surveys on New World Technology field project,i.

2.0 PURPOSE

The purpose of this procedure is to specify requirements for consistent general radiological
surveys and documentation of acquired data for routine, pre-operation and post-operation surveys
as well as job coverage surveys. This procedure is intended to satisfy the requirements of DOE
Order 5480.11.9g (3) (b) and 5480.11.9.g (4) (a) (b) (c), 10 CFR part 20 and California Radiation
Control Regulations.

3.0 REFERENCES AND DEFINITIONS

3.1 References

3.1.1 10 CFR 20, Standards for Protection Against Radiation

3.1.2 DOE 5480.11, Radiation Protection for Occupational Workers

3.1.3 ANSI N3.1 - 1987, Selection, Qualifications and Training of Personnel For
Nuclear Power Plants

3.1.4 NUREG/1575,MARSSIM, Multi Agency Radiation Survey and Site Investigation
Manual

3.1.5 FM-003-01-20, Release of Materials from Controlled Areas

3.1.6 FM-021-01-20, Radiological Area Posting and Access Control

3.2 Definitions

3.2.1 Activity - The rate of disintegration (transformation) or decay of radioactive
material. The units of activity for the purpose of this procedure are disintegrations
per minute (dpm), Becquerel (Bq), or micro-Curies for loose contamination and
disintegrations per minute or millirad/hour for fixed contamination.

3.2.2 Check Source - A sample of radioactive material in which the exact quantity of
radioactive material is not known but the type and energy of the emission is
known.
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These sources are used for field qualitative response checks or radiation detection
instrumentation. These sources are labeled with a sticker that indicates an

approximate value of the count rate to be expected when performing a qualitative
response check.

3.2.3 Contamination - Deposition of radioactive material in any place it is notdesired
particularly where its presence may be harmful. The harm may be actual exposure
to individuals or release of the material to the environment or general public.
Contamination may be due to the presence of alpha particle, beta particle or
gamma ray emitting radionuclides.

3.2.4 Controlled Area - Any area to which access is controlled in order to protect
individuals from exposure to radiation and radioactive materials and/or to prevent
the release of radioactive materials to the uncontrolled areas.

3.2.5 Fixed Contamination - Radioactive contamination that is not readily removed
from a surface by applying light to moderate pressure when wiping with a paper
or cloth disk smear, or masslin.

3.2.6 Minimum Detectable Activity (MDA) - For purposes of this procedure, MDA
for removable radioactive contamination is defined as the smallest amount of
sample activity that will yield a net count with a 95% confidence level based upon
the background count rate of the counting instrument used.

3.2.7 Qualitative Response Check - A check of a radiation detection instrument in
which the performance of the instrument is checked against a check source for
response only.

3.2.8 QuantitativeResponse Check (Performance Test) - A check of a radiation
detection instrument in which performance of the instrument is checked against a
reference standard with an acceptance value of __20% of the reference value.

3.2.9 Reference Standard - A sample of radioactive material, usually with a long half-
life, in which the activity and the type of emission is known and is N.I.S.T.
traceable. These standards are used for calibration andquantitative sourcechecks
(PerformanceTest) of radiationdetection instruments.

3.2.10 Transferable (Loose) Contamination - Radioactive contamination that is readily
removed from a surfaceby applyinglight to moderatepressure when wipingwith
a paperor cloth disk smear, or masslin.

3.2.11 Radiation Work Permit (RWP) - A document generated by Health Physics to
provide:
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3.2.11.1 A description and scope of the work to be performed.

3.2.11.2 Theexistingradiologicalconditionsin the workarea.

3.2.11.3 The limitations placed upon the scope of work.

3.2.11.4 The maximum radiological limits allowed.

3.2.11.5 The protective measures to be employed duringthe work to protect
the worker(s).

3.2.11.6 The period of time the RWP is valid.

3.2.11.7 Special instructionsto workers and Health Physics Technicians
duringthecourseof work.

3.2.11.8 The proper approvals required to begin work.

4.0 PRECAUTIONS, LIMITATIONS

_' 4.1 Precautions

4.1.1 Personnel performing surveys in known or suspected contaminated areas should
avoid unnecessary contamination of survey instruments by using plastic film
coverings and exercise care. Coveting the mylar window may decrease the beta
and alpha efficiency; avoid covering mylar windows.

4.1.2 Exercise care when performing contact measurements with mylar window
exposed to prevent damage.

4.1.3 Avoid unnecessary exposure when performing surveys by practicing good
ALARA practices.

4.1.4 The surveyor should be aware of:

4.1.4.1 The operation and limitations of the survey instruments used; refer
to the particular instrument's operation and calibration procedure.

4.1.4.2 The anticipated range of radiation and contamination levels in the
area to be surveyed.
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4.1.4.3 Activities in the area that may have or will change radiological
safety conditions.

4.1.4.4 Safety considerations and requirements in effect in the area to be
surveyed.

4.1.4.5 The nature of the work to be performed in the area the survey is to
be performed if the survey is to be used for Radiation Work Permit
generation.

4.1.5 Radiation surveys used as a basis for Radiation Work Permits or area postings
shall be performed by a Health Physics Technician meeting the requirements of
Reference 3.1.3 or by an individual not meeting those requirements under the
direct supervision of a Health Physics Technician.

4.1.6 Equipment or area surveys used to determine radiation and contamination levels
for informational purposes only (such as during decontamination to check
progress) may be performed by individual's not meeting the requirements of
Reference 3.1.3

4.1.7 Health Physics Technicians shall follow all applicable RWP and posting
instructions when performing radiation and contamination surveys.

4.1.8 Health Physics shall leave an area immediately if during the survey the radiation
detection instrument in use appears to be malfunctioning or radiological
conditions in the area being surveyed change unexpectedly.

4.1.9 All material such as smears or other survey materials shall be treated as
radioactive material until a survey is performed on the material in question.

4.1.10 Sources of radiation smaller than the open window area of an ion chamber
instrument may require the use of different beta correction factors. Also, the field
beta correction factor and the contact beta correction factor will differ. Refer to
the appropriate ion chamber operation and calibration procedure or the calibration
sticker for these values.

4.1.11 Contact exposure rates shall be measured at a distance of less than one inch from
the source of radiation.

4.1.12 Thirty-centimeter (-12 inches) readings shall be used as the whole body reading
for posting purposes.
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4.1.13 Prior to entering the area or performing any survey, each radiation detection
instrument shall be:

• Battery Checked.

• Checked for obvious physical damage.

• Quantitatively response-checked daily prior to use.

• Checked to ensure the instrument is within current calibration.

If any of the above conditions are unsatisfactory, the instrument shall be tagged
out of service and not used.

4.2 Limitations

4.2.1 This procedure does not apply to characterization surveys, nor is it intended to
alter current or future characterization survey techniques.

4.2.2 For exposure rate surveys used to determine RWP requirements, job coverage, or
stay times, an ion chamber instrument should be used.

4.2.3 The survey techniques described in this procedure do not alter or replace the
requirements of Reference 3.1.5.

4.2.4 When using cloths (or masslin) to perform large area smears, results shall be
reported in disintegrations per minute (DPM) or mrad/hr above background. Do
not attempt to quantify the survey area.

4.2.5 Radiation and contamination surveys may be used to write RWPs if the survey has
been performed within 24 hours of RWP initiation or there is reasonable
assurance that conditions have not changed.

5.0 RESPONSIBILITIES

5.1 The NWT Radiological Field Operations Manager shall be responsible for:

5.1.1 Implementation of this procedure.

5.1.2 Periodic reviews of adherence to the requirements of this procedure.
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5.1.3 Ensure Health Physics Technicians are qualified by training and experience to
perform the requirements of this procedure.

5.2 The Health Physics Supervisors shall be responsible for:

5.2.1 Reviewing andapprovingdatageneratedby the use of this procedure.

5.2.2 Insuringpersonnelusing this procedurecomply with all proceduralrequirements.

5.3 Health Physics Technicians shall be responsible for:

5.3.1 Performingthe requirementsof this procedure.

5.3.2 Completingall requiredrecords and submittingthem for review to Health Physics
Supervision.

5.4 Junior Health Physics/Decontamination Technicians shall be responsible for:

5.4.1 Performing the requirements of this procedure under direct supervision of a
HealthPhysics Technician.

5.4.2 Completing all required records under direct supervision of a Health Physics
Technician.

6.0 PROCEDURE

6.1 General

6.1.1 Radiation and contaminationsurveys shall be performed on an as-needed basis.
The needfor performinga surveyis identifiedby the following conditions:

6.1.1.1 An RWP is neededto perform anapprovedjob.

6.1.1.2 A proceduralrequirementrequiresa survey.

6.1.1.3 A condition exists where radiological data is needed to form a
decision by Health Physics supervision.

6.1.1.4 An investigation is required due to abnormal conditions or
indications.
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_" 6.1.1.5 An on-going job requires a survey to update radiological postings
and/or RWP.

6.1.2 Determinethe type of survey to be performed and select the proper radiation
detectioninstrument(s)for the survey.

6.1.2.1 Select an instrument capable of detecting the type of radiation to be
surveyed.

6.1.2.2 Select an instrument capable of detecting the range of exposure
rate or contamination level expected.

6.1.2.3 Select an instrument calibrated to the range of expected emission
energy.

6.1.2.4 Select an instrument that has been calibrated for the type of
radiation to be surveyed.

6.1.3 Review and sign in on the applicable RWP for the area to be surveyed.

6.1.4 When entering posted or suspected high radiation areas, or unknown areas, the ion
chamber instrument range selector switch shall be selected to the highest range
and moved down through the lower ranges until the meter indicates on scale.

6.1.5 When surveying for radiation levels using an ion chamber, gamma reading shall
be taken with the beta window closed.

6.1.6 When surveying for beta radiation levels using an ion chamber, readings shall be
taken with the beta window open (OW) and then closed (CW). The beta
correction factor (CF) for contact beta readings is listed on the instrument
calibration sticker. The beta correction factor for field beta readings (30cm from
source) is 1.5.

Corrected beta dose rate = (OW-CW) x CF

6.1.7 Instruments used to perform radiation and contamination surveys shall be
operatedin accordancewiththeir operationandcalibrationprocedure.

6.2 Standard Health Physics Practices Concerning Performance of Radiation Surveys

6.2.1 Check out necessary survey instruments and comply with operational procedures
of the instrument's operation and calibration procedure.
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6.2.2 The instrument's operation and calibration procedure may be used to assist in
determining necessary survey instruments. Instrument limitations are described in
these procedures.

6.2.3 General Area Beta/Gamma Radiation Surveys.

6.2.3.1 General area surveys are normally conducted to measure only
gamma radiation levels. However, when suspected, general area
beta radiation levels can be measured with Model-9, RO2, or
RO2A (or equivalent) using the field beta correction factor of 1.5
Document all general area beta radiation levels > 1 mrad/HR on
the survey form.

6.2.3.2 For general area room surveys, hold the instrument detector at
waist to chest level, utilizing the highest reading obtained for
documentation of survey records and postings. Normally, general
area surveys are considered as being greater than 30cm away from
relevant components and equipment.

6.2.3.3 General area room surveys for RWPs should include accessible
areas and positions or levels where personnel will be performing
work.

6.2.3.4 Survey data should be documented in accordance with Section 6.6
of this procedure.

6.3 Contact Beta/Gamma Radiation Surveys

6.3.1 Contact surveys should be taken at approximately one inch away from relevant
components and equipment.

6.3.1.1 Conduct Beta Radiation surveys:

(a) On open radioactive systems and exposed contaminated
equipmentinternals.

(b) Whenever leakage from a radioactive system is in evidence
or is suspected to have occurred.

6.3.2 Contact surveys should also be taken on relevant components and equipment
which personnel will be likely to contact during the performance of their work.
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6.3.3 When conducting contact surveys on surfaces with high levels of exposed surface
contamination, obtain an open window reading and a closed window reading to
determine the beta contribution.

6.3.3.1 Denote all corrected Beta readings on the survey form.

(a) True Beta Dose Rate is determined by open window
reading minus closed window reading times the beta
correction factor of 1.5 for field beta measurements or the
contact beta correction factor (4.0) found on the calibration
stickers for contact beta measurements.

6.3.4 Document survey data in accordance with Section 6.6 of this procedure.

6.4 Standard Health Physics Practices Concerning Smearable Contamination Surveys

6.4.1 Smear Surveys

6.4.1.1 Wipe a cloth or paper disc smear over an area of 100 cm2. 100 cm2
is approximated by a four-inch square or an 18-inch "S".

_' 6.4.1.2 Avoid cross-contaminating the smear samples.

6.4.1.3 Count the disc smears on the appropriate counting equipment. The
following guidelines should be used when counting smears.

(a) The Model-3/44-9 or equivalent should be used for counting
smears >1,000 dpm and smears taken for beta-gamma in
posted contaminated areas.

(b) The Model-3/43-5or equivalent should be used to count
smearsobtainedfromcontaminatedareasfor alpha.

(c) All smears taken for the purpose of determining if the item
or area smeared is below the posting requirements for loose
activity in accordance with Reference 3.1.6 must be
counted on instruments capable of detecting 20 dpm alpha
and 1,000 dpm beta-gamma (Model-2929).

(d) Report results in units of dprn/100 cm2 and document in
accordance with Section 6.6 of this procedure.
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(e) Smearresults>50,000cpmmaybe reportedin mrad/hr/100
cm2.

6.4.2 Large Area Smear Survey (Wipe)

6.4.2.1 Large area smears are used to obtain a gross indication of
contamination levels in large areas or on pieces of equipment
suspected to have contamination present. Large area smears may
also be used to check normally clean areas or equipment for
presence of contamination.

6.4.2.2 Wipe over the surface to be surveyed.

6.4.2.3 Count the wipe with a count rate meter equipped with a 44-9 probe
or equivalent for beta-gamma and/or a Model-3/43-5 or equivalent
for alpha.

6.4.2.4 Use the highest reading obtained for reporting results. Results

should be recorded in units of dpm/wipe above background.

(a) When using wipes to check a clean area, or piece of
equipment for contamination; if there is any indication of _lf
activity above background on the wipe, the area must be
smeared using disc smears in accordance with Step 6.4.1 of
this procedure.

6.4.2.5 Document results in accordance with Section 6.6 of this procedure.

6.5 Standard Health Physics Practices Concerning Fixed Contamination Surveys

6.5.1 Fixed contamination surveys are used to obtain indications of fixed contamination
levels on surface areas, pieces of equipment, or tools for characterization and/or
release surveys.

6.5.2 The Model-3/44-9 or equivalent should be used for fixed contamination surveys
for beta-gamma.

6.5.3 The Model-3/43-5 or equivalent should be used for fixed contamination surveys
for alpha.

6.5.4 When surveying for fixed beta-gamma contamination the probe should be held
within one-half inch or less from the surface being surveyed. The movement rate
of the detector probe should be one-half probe width per second or slower. V
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v

6.5.5 When surveying for fixed alpha contamination the probe should be held within
one-quarter inch or less from the surface being surveyed. The movement rate of
the detector probe should be one-half probe width per second or slower.

6.5.6 When performing direct scan surveys of objects, surface areas etc., static readings
should be performed frequently to insure the detection of residual activity.

6.5.7 When performing free release surveys 100 % of all accessible areas of the item
being surveyed should be direct scan surveyed whenever practical.

6.5.8 Use the highest reading obtained for reporting results. Results should be reported
in units of net CPM above background or dprn/100 cm2.

6.5.8.1 The following formula should be used for converting direct probe
readings in CPM to dpm/100 cm2:

AS = RS+B - R BWA
6 i es

100cm2

where,

As = total surface activity (dpm/100 cm2)
Rs+B=the gross count rate of the measurement in cpm,
RB = the background count rate in cpm
_i = the instrument efficiency (counts per particle)

= the contaminated surface efficiency (particles per
disintegration)

WA= the physical area of the detector window (cm2)

In the absence of experimentally determined surface efficiencies,
IS0-7503-1 and NUREG 1507, provide conservative
recommendations for surface efficiencies. ISO-7503-1,
recommends a surface efficiency of 0.5 for maximum beta energies
exceeding 0.5 MeV, and to use a surface efficiency of 0.25 for beta
energies between 0.15 and 0.4 MeV and for alpha emitters.
NUREG-1507 provides surface efficiencies based on studies
performed primarily at ORISE.
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In general,NUREG-1507 indicates that the ISO rule-of-thumb for
surface efficiencies are conservative, particularly for beta-emitting
radionuclides with end-point energies between 0.25 MeV and 0.4
MeV.

6.5.9 Document the results in accordance with Section 6.6 of this procedure.

6.6 Documentation of Surveys

6.6.1 All radiation and contamination surveys shall be, documented on a Radiological
Survey Report NWT-001 or equivalent form.

6.6.1.1 Smears counted with portable instruments shall have the results
recorded in the appropriate columns.

6.6.1.2 Drawings shall be included as necessary to clearly explain survey
locations.

6.6.1.3 The header of the NWT-001 shall be complete prior to submission
for review.

6.6.1.4 All unused blank areas of NWT-001 shall have N/A entered in the
area.

6.6.1.5 Survey numbers am obtained from the Radiation/Contamination
Survey Log NWT-034.

6.6.1.6 Gamma readings am recorded in mR/hr.

6.6.1.7 Corrected beta readings shall be annotated as such.

6.6.1.8 Neutron readings shall be annotated as mrem/hr.

6.6.1.9 Alpha values shall be annotated with the o_symbol.

6.6.1.10 Beta values shall be annotated with the I_symbol.

6.6.1.11 Contact readings shall be annotated with an asterisk.

6.6.1.12 30 cm readings shall be annotated with the value underlined.

6.6.1.13 Smear locations shall be numbered with the number circled.
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6.6.1.14 Large area smears shall be numbered with the number inside a
triangle.

6.6.1.15 A narrative explanation of abnormal or unsafe conditions should be
included on the survey.

6.6.2 Smears counted with fixed instrumentation such as the Ludlum Model-2929 shall
be recorded on Form NWT-006.

6.6.3 Isotopic analysis results shall be attached to Form NWT-001. The survey
(NWTS)numbershallbe recordedon eachpage.

7.0 RECORDS

The following records are generated by the use of this procedure. These records shall be
reviewed daily by Health Physics supervision and retained in the permanent project file.

7.1 Smear Counting Analysis Report, NWT-006

7.2 Radiological Survey Report, NWT-001

7.3 Radiation/Contamination Survey Log, NWT-034

8.0 FORMS

8.1 NWT-006, Smear Counting Analysis Report

8.2 NWT-034, Radiation/Contamination Survey Log

8.3 NWT-001, Radiological Survey Report
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1.0 SCOPE

This procedure describes the appropriate methods for performing gamma radiation scans of site
grounds (outside areas) on NWT field projects.

2.0 PURPOSE

The purpose of this procedure is to provide guidelines for performing gamma radiation scans of
site grounds.

3.0 REFERENCES

3.1 Project/Site Health and Safety Plan

3.2 Project/Site Detailed Work Procedure

3.3 NUREG/1575-MARSSIM, Multi Agency Radiation Survey and Site Investigation
Manual

3.4 NUREG/CR-5512, Residual Radioactive Contamination From Decommissioning

3.5 TM-015-01-20, Operation and Calibration of the Ludlum Model 2350-1 Data Logger.

4.0 PRECAUTIONS, LIMITATIONS

4.1 Precautions

4.1.1 The Ludlum Model-44-10 scintillation detectors are not guaranteed light tight
when outside of their detector cases.

4.1.2 Due to the very low response ranges, this instrument should not be used in areas
where elevated (>5 mrem/hr) radiation fields are anticipated.

4.1.3 When using this instrument in a known, or suspected contaminated area, seal the
instrument in a protective media (i.e., plastic, poly) to prevent contamination of
the instrument.

4.2 Limitations
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4.2.1 The proper operation of the Ludlum Model 2350-1 Data Logger depends strongly
on the condition of the battery. Therefore, the battery check should be performed
before each use and periodically during use to ensure proper operation.

4.2.2. Calibration shall be performed annually, after maintenance is performed, if the
instrument fails the performance test or if proper operation is in question.

4.2.3 A dally performance test is required when this instrument is in use.

5.0 RESPONSIBILITIES

5.1 NWT Radiological Field Operations Manager (Project Manager) is responsible to:

5.1.1 Implement this procedure.

5.1.2 Periodically review adherence to the requirements of this procedure.

5.1.3 Ensure Health Physics Technicians are qualified by training and experience to
perform the requirements of this procedure.

5.2 Health Physics Supervisors are responsible for:

5.3.1 Assignment of Health Physics Technicians performingthis procedure.

5.3.2 Review and approval of documentation generated by the use of this procedure.

5.3 Health Physics Technicians are responsible for:

5.3.1 Performance of therequirementsof this procedure.

5.3.2 Adherence to otherproceduresreferenced.

5.3.3 Documentationof all workperformed underthis procedure.

6.0 PROCEDURE

6.1 For gamma scan surveys of outside areas a Ludlum Model 2350-1 Data Logger coupled
to an Ludlum Model 44-10, 2" x 2" NaI(T1) detector or equivalent should be used.



Effective Date: 10-01-02 Subject: Procedure Procedure: FM-023-01-20
Gamma Scanning of Site Page: 5 of 6
Grounds Revision 2002-01

6.2 Follow the requirementsof Reference3.5 for use of the Ludlum Model-2350-1Data
Logger.

6.3 Set the audioresponseswitchto the "on"position.

6.4 Using the keypad, in accordance with reference 3.5, set the instrument response time to
the appropriate setting. (F:Fast 4 see response time, erratic instrument readout display
S:Slow, 22 see response time, stable instrument readout display).

6.5 Using the keypad, in accordance with Reference 3.5, set the range setting to an
appropriate range for the activity being investigated. When entering an area of unknown
radiation levels always enter the area on the highest range and scale down until an upward
instrument readout display is observed.

NOTE:

The Model 44-10 detector is a scintillation solid attached to a fragile glass photomultiplier
tube with a glass wall. The thickness of this wall is similar to that of a light bulb.
If the detector is subjected to shock the tube will break and disable the detector.

6.6 The Model 44-10 detectors case is cylindrical, the bottom of the detector (away from the
detector cable connection) is the area where the crystal is located. This area of the
detector should be held closest to the source of activity when performing surveys.

NOTE:

For optimumdetectionsensitivitychangesin the instrumentresponsearemonitoredviathe
audibleoutput,ratherthennotingfluctuationsin the instrumentdisplaywindow.

6.7 Place the detector at a distance from the surface in accordance with References 3.1 and
3.2.

6.8 While walking over the surface move the detector back and forth in a serpentine pattern
over the surface being scanned at a rate of about 0.5m/see.

6.9 Read the meter after sufficient response time (i.e., the instrument display readout)
changing ranges as necessary for the activity encountered. If the meter is used for an
extended period of time, cheek the battery condition periodically to ensure proper
operation.
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6.10 Locations of radiaticm levels one and a half times background levels shall be marked on
facility maps and identified for further measurements and/or sampling.

7.0 RECORDS

The followingrecordswill be generatedandretainedin the permanentprojectfile as a resultof
using thisprocedure.

None
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